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Professor Jan Buchar - a tribute to his 65th birthday 

Born 18 February, 1932 in Bystra nnd Jizerou. Jan Buchar studied secondary grammar school m Jilemniccand, an cnthusi 
astic bird-watcher, began studies at the Faculty of Natural Sciences, Charles University in Prague. He graduated in 1956 by 
defending his thesis in hydrobiology. As an undergraduate student, he acted as an assistant lecturer at the Faculty during the 
last two years ofhis study. After graduation, hejoined the Faculty as an assistant professor, where he defended his habthtation 
thesis to become reader ("docent") in zoology. In 1994, Dr Buchar was appointed to Professor of Zoology. He was Head of 
the Department of Zoology from 1986 to 1990 and Head of the Sub-Department ofthe Zoology of Invertebrates from 1990 
to 1995, 

Professor Buchar is highly committed to his teaching activities. He lectures on the system, phylogenesis, and comparative 
morphology of invertebrates, biogeography, arachnology and protection of invertebrates, and the use of invertebrates for 

bioindication purposes. He also acts as a trainer in field and labo¬ 
ratory' exercises and practice on the zoology of invertebrates. As a 
university teacher. Professor Buchar supervised over thirty diploma 
works and theses. He also organized several student expeditions 
to the Caucasus and Central Asia. 

After his initial interest in the taxonomy and ecology of proto¬ 
zoans, Jan Buchar ultimately turned his attention to arachnology 
in 1958. Since then, he has been involved m the taxonomic and 
zoogeographic study of palearctic wolf spiders of the family Lycosi- 
dae, and in a complex study of the arachnofauna of the Czech 
Republic aimed at the exploitation of faunistic data for the moni¬ 
toring of environmental changes in this country. 

Dunne his study visits. Professor Buchar worked at arachno- 
logical institutes and departments in Austria, Poland. Russia, and 
Bulgaria, and collected material in various regions of Siberia, 
Central Asia, the Caueasus. the Crimea. Hungary and Crete. His 
studies of the family Lycosidae contributed to our knowledge of 
the arachnofauna of Italy, Romania, Bulgaria, the Caucasus, Ne¬ 
pal, Afghanistan, and Austria His many year’s collaboration with 
Docent Konrad Thaler ofthe Innsbruck University brought fruits 
in the form of eight joint publications. 

Professor Buchar started his study ofthe arachnofauna ofthe 
Czech Republic by examining 21 model sites representative of 
major original ecosystems of Bohemia. The scopes of diploma 
works he defined were all well targeted. Professor Buchar was 
involved in the publication ofthe grid map of Czechoslovakia by 
the Zoological Society, and organized grid mapping of the occur¬ 
rence of the spider family Lycosidae 

Professor Buchar’s work is summarized in two crucial theses, 
in which he presented a comprehensive evaluation ofthe arachno¬ 
fauna ofBohcmia, revised all older data, put forth a biogeographic 
categorization of spider termopreference, and developed a classification of spider species with respect to their ability to 
inhabit sites disturbed by man to various degrees. The outcome of this work was published in several articles (Buchar 1975, 
1983a, 1992c, Buchar ctal. 1995). 

To date. Professor Buchar has produced about seventy publications in arachnology and dozens of other publications, 
including popularizing articles devoted to various problems in zoology, the history of science, and protection of nature. He 
presented lectures at five International Congresses of Arachnology. at numerous other scientific conferences, and was en¬ 
gaged in the preparation of the Czechoslovak-Polish Symposium of Arachnology in Ostrava and organization ofthe 15th 
European Colloquium of Arachnology in teske BudCjovicc. 

Professor Buchar also authored several university textbooks on the zoology of invertebrates and a book about zoogeogra¬ 
phy (Buchar J. 1983: Zoogeografie. SPN, Praha). He also contributed chapters often very extensive on the evolution, tax¬ 
onomy and zoogeography of invertebrates in many other textbooks on zoology, general biology and historical evolution of 
organisms, a book dealing with the KrkonoSe (Giant Mountains) National Park, a representative encyclopedia dedicated to 
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In memory of the late Professor Miller on his 95th birthday 

Professor RNDr FrantiSck Miller. DrSc. was bom at Krodehlavy, district of KJadno, on 27 January. 1902, to the family of a 
supervisor with the State Railways. He graduated from his secondary school with honours. Nevertheless, it was inevitable that 
he funded his successful university studies at the Natural History Faculty, Charles University in Prague, by giving private 
lessons or by occasional money earned as an auxiliary with a saw mill. 

His pedagogical career started at a teacher's training institute at Stubnianskc Teplicc, Slovakia, in 1929. Shortly before 
the tragical event of destruction of Czechoslovakia in 1939, he moved to Zilina where he became regular professor with the 

local gymnasium When Czechoslovakia ceased to exist for the 
first time, he moved to Jindfichiiv Hradec in southern Bohemia 
where he also taugh at a gymnasium. Jindfichiiv Hradcc was also 
the place where his later wife. Jarmila, passed her childhood. Yet 
due to the fact that during Nazi occupation of this country 
Jindhchuv Hradec was included in the territory ofGcrmany. Mill¬ 
er's Czech school was soon transferred to the territory of the Pro¬ 
tectorate Bohemia and Moravia, to a small town of Sobfelav. 

Shortly after the occupation ended, Miller was appointed di¬ 
rector of gymnasium and even Mayor of Sobfeslav. In 1947, initi¬ 
ated by Professor J. Kratochvil, he habilitated at the University 
School of Agriculture and Forestry in Brno as associate professor 
and head of the Institute of Applied Entomology (later the Chair 
of Agricultural Entomology and Phytopathology). In 1951-1954 
he was appointed dean of the Faculty of Agronomy and in 1954- 
1958 he was rector of that University. In the 1956 he was nomi¬ 
nated ordinary professor. Yet he would come to his department 
and lecture at the university even after he had retired. And it was 
on his way to his department that, at the age of 81, he suffered a 
sudden heart attack so that he was immediately hospitalized and, 
shortly thereafter, he died on HJanuary, 1983. 

Professor Miller’s great contribution to agricultural science 
and education and. above all, to Czech, Slovak and world-wide 
arachnology was significantly influenced already dunng his uni¬ 
versity studies. Miller often remembered Professor A. Mrazek 
(1868-1923) who impressed him not only with his friendly atti¬ 
tude towards his students but, above all, with his unusually w ide 
zoological as well as generally biological knowledge employed in 
his lectures. It is with this very approach that one would also meet 
throughout Miller’s lifelong pedagogic and scientific activities. 
As regards Miller’s relation to arachnology. it was charakter- 
ized, from the very beginning, by his typical systematic accumulation of drawings (Miller thus fully utilized his artistic talent) 
illustrating all important charakters of spiders that came under his hands. His first (largely faumstic) papers bring new data 
from areas in which he would most frequently stay, such as the environs of Jindfichiiv Hradcc (1934-1936), the environs of 
Stubmanske Teplicc (1936) and the environs of Rakovnik, the place where his parents lived (1941). After 1938 Miller 
established close collegial contact with Josef Kratochvil (1909 1991) who. although younger, was already more experi¬ 
enced in arachnology Their cooperation, especially in its initial phase, resulted in a number ol joint papers (as many as ten 
were published in 1938-1940). Their content was more and more taxonomical. It is worthwhile to note especially the 
revision of the genus Porrhomma. of difficult taxonomy, published in a prestigious foreign periodical. This period of Miller’s 
scientific work culminated in the publication of the results of arachnological investigations made at the Mohelno State 
Nature Reserve. The work was submitted to press in 1942 but did not appear in print until after the liberation of this country, 
in 1947, 

The investigations made at Mohelno yielded an unusually rich array of 284 species collected in a smallish, markedly 
xerothermic area. Several species were new to science (three of them have stood the recently published revisions) and often 
the northernmost occurrence of Mediterranean species was the ease. In an extreme case tCryptodrassus pulchellus), it was 


275 





a member of an endemic genus, still nol found outside the territory of the former Czechoslovakia. The paper contains 235 
illustrations and a revision of several taxa [Atvpus, Micronetac, Zondac) which significantly exceeds its scope. 

After World War 11, Miller revised a large number of taxa. In all, he described 114 species, most of which came from his 
own collections in the territory of the former Czechoslovakia, with his wife, who also helped him, with increasing frequency, 
finishing his drawings of spiders under his guidance. The name of one of them, F.rigonoplus jarmilae(Mi]\er, 1947), can be 
considered a fine expression of her no small merit ill arachnologv Many species described by Miller as new to science also 
came from Kratochvil's or. later, Polencc’s collections in the former Yugoslavia, or even from other continents (Afghanistan, 
Congo). Miller also paid attention to synceologicai questions, studying spider communities in peat bogs and agrocoenoscs 
and, together with Radoslav Obrtel, in littoral reed beds and a floodplain forest 

Of importance were Miller’s extensive contacts with foreign arachnologisls Naturally, I can best appreciate those about 
which 1 was immediately informed by Miller himself, that is. after 1958 when we firsl met. Speaking about his previous 
contacts, he most frequently mentioned his correspondence with J, Denis (Paris), A. F, Millidgc (Great Britain), A. Holm 
(Uppsala), R. Braun (Mainz) and particularly H. Wichlc (Dessau) whom he had met in person. I .a ter, Miller cooperated in a 
important way with A. Poleneo (Ljubljana, 2 join! papers) and J. Wunderlich (Germany, extensive correspondence) W. 
Starega (Warsaw) and C. Dcltshev (Sofia) visited him for a study sojourn. He also published a joint paper with 1. Weiss 
(Sibiu). 

Millet's work is still highly appreciate, especially by European arachnologists. So far, ten mostly arachnological taxa 
have been named in his honour. In 1971, upon the suggestion from the C. J D. A .the Vth International Congress of Araclr- 
nology was organized in Brno and, on this occasion. Professor Miller was elected vice-president of the C. I. D. A, in apprecia¬ 
tion of his merits. 

Never stopping even in periods when social functions were taking toll ofhis time, Miller’s lifelong work culminated in his 
..Key to the order Arancida" (1971). The key comprises over 800 spider species ascertained or presumed to occur in the 
territory of the Conner Czechoslovakia. 

Still before that time. Miller significantly supported the growing younger generation of arachnologists (J. Martinek, E. 
ValcSova-Zdarkova, J. Buchar). Yet the publication ofhis „Key“ called forth a truly revolutionary upsurge of Czechoslovak 
arachnology Miller’s perfect illustrations facilitated identification of spiders even to those who were unable to obtain the too 
numerous foreign literature. The illustrations even gave rise to considerable demand for Millers „Kev“ eved in such foreign 
countries in w hich the Czech language is utterly incomprehensible. Immediately after (he. JCey" appeared in print, an Arach¬ 
nological section was formed at the Slovak Entomological Society and the numbers and activity ofCzcch and Slovak arach- 
nologiscts began increasing. 

Nevertheless, the scientific growth of the members of the section mentioned above continued to be significantly sup¬ 
ported by personal consultations with Professor Miller. He would take care for his disciples with paternal affection. Which¬ 
ever of them visited Brno was not allowed to seek ntght’s lodging anywhere else than in Miller’s home where the harmonic 
communion of four generations always deeply impressed the guest. Moreover, it should be noted that even joint papers 
would gradually originate in these consultations of students with their professor (J. Buchar, J. Svatofi, 0. Zitftanskd, also T 
Sisojcvic. a Serbian arachnologist). 

ft is gratifying to see that Miller's work has found such a great response in the busy activities of Czech and Slovak 
arachnologists. It is as if Professor Miller were still among us. 

1 would like to thank to Mrs Jarmila Svobodova, nie Millerovd, for helpful comments, and to Dr Ing Radoslav Obrtel, 
CSc, for the translation of the manuscript. 

Jan Buchar 
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Abstract. Predatory behaviour of Evarcha laetabunda (C. L. Koch, 1846), E.jucutula (Lucas, 1846), E. falcata 
(Clcrck, 1757) and E. arcuata (Clerck, 1757) is compared. Interspecific differences were determined almost in 
whole predatory strategy and capture efficiency. In most instances F.. jucunda and E. falcata arc different from both 
E. laetabunda and E arcuata 

Predatory behaviour, predatory strategy, interspecific variation, capture efficiency, Salticidae, Evarcha , 
Araneae 


INTRODUCTION 

Jumping spiders are mostly diurnal hunters with acute vision, commonly regarded as ..versatile 
predators", i. e. species with a conditional predatory strategy (Curio 1976). Within one genus 
substantial interspecific differences are mostly not pronounced, some variation, however, may 
be observed (Jackson & Hallas 1986, Edwards & Jackson 1993). 

The genus Evarcha Simon, 1902 includes medium size species (mostly about 5-8 mm body 
length). In this study the predatory behaviour of four species is compared. E. arcuata (Clerck, 
1757) and E. falcata (Clerck, 1757) belong to the most common salticids in Europe, E. jucunda 
(Lucas, 1846) is common in the Mediterranean, E. laetabunda (C. L. Koch, 1846) occurs quite 
rarely on warm dry localities of Europe. 

Following topics are discussed: predatory strategy; distance a spider jump to capture prey; 
spider’s position relative to its prey at the time of attack; the aim of the attack; capture efficien¬ 
cy; success on the first try. 


MATERIAL AND METHODS 

Four males and 6 females off. arcuata and 5 males and 3 females of E falcata were captured on several localities in eastern 
Bohemia, Czech Republic, 3 males and 5 females of E, jucunda were captured in Punat, island Krk, and in Cikat, island 
LoSinj, Croatia, 2 females of E. laetabunda originated from the National Park Podyji in southern Moravia, Czech Republic. 
All specimen were adult. The spiders were kept and tested in glass jars 10 cm high and 6 cm in diameter, each equipped with 
a piece of thin twig. As a prey different species of Diptera (Fmit Fly Drosophila sp , Lesser House Fly Fanniasp., Common 
House Fly Musca domestica, Grccnbottle Fly Lucilia sp., Ulidia sp„ Window Midge Phryne fenestralis, Window Fiy 
Scenopinus sp., Chironomid Midge Chimnomus sp., Mosquito Culex sp. and Aedes sp.), Jasiid cicada (.Empoasca sp.)and 
and 2 species of Aphids (Rose Cprccnfly Arge rarae, Elder Aphid Aphis sambuci) were used randomly. If the spider didn’t 
react on the prey for 15 minutes, the test was finished. Three sizes of prey were defined by dividing estimated prey volume by 
the estimated volume of the spider: smalt (about half the body size of the spider), medium (about equal to the size of the 
spider), large (up to 50% larger than the spider). 

In total, 469 attacks were tested (144 ini’, arcuata, 122 in E. falcata, 116 in E. jucunda and 87 ini. laetabunda). 

Two modes of prey capture were defined (sec Richnian & Jackson 1992). Active searching: the spider walks and stops 
periodically to look around; visual scanning: the spider scans visually the environment from one place, then actively stalks 
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prey that comes near. The spider's position relative to its prey at the time of attack was classified as follows: if the prey was 
facing more or less directly toward the facing spider, the position was ..anterior"; if the prey was facing more or less directly 
away from the facing spider, the position was ..posterior"; if the prey was oriented about perpendicular to the facing spider, 
the position was ..lateral" The aim of attack, 1 e. the place of thebody where the spider grabs and slabs its prey, was stated 
as head, thorax and abdomen, respectively. The capture efficiency was defined as the number of attacks in which the prey was 
captured divided by number of pursuit (attacks without capture success) and multiplied by 100 (see also Jackson & Hallas 
1986) The efficiency was determined a) separate for all three spider’s positions relative to its prey, b) in total. The success on 
the first try was evaluated according to the size of prey and according to the spider’s position relative to its prey at the time of 
attack. 

If statistically evaluated, data were tested by T test and y i tcst. If not exactly evaluated, then expressions such as ..usu¬ 
ally", ..sometimes" and ..infrequently" were used to indicate frequencies of occurrence of about 80% and more. 20-80% and 
20% or less, respectively. 


RESULTS 


Predatory strategy 

In absence of prey Evarcha usually sits at one place scanning visually the environment. If the 
prey occurs or comes near, the spider „swivels“ (eephalothorax pivots so that the principal eyes 
face the prey - see Forster 1977), then stalks and leaps on it. The usual way of approaching the 
prey is stalking with short pauses. In E. jucunda and E.falcata the spiders sometimes approach 
the prey which is on longer distance altering stalking with short leaps. This behaviour was never 
seen in E. laetabunda and/or E. arcuata. If the prey is too large the spider often leaps toward it 
without trying to catch it, the leap is too short and, if the prey does not escape, then the spider 
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Fig. I. Distance a spider jump to capture prey (mean, * standard deviation and range) separately for small (S) middle (M) and 
large (L) prey and in total (T) in each species. Spider species arc listed by increasing mean length, 
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Fig. 2. Percentage of attacks from each of three orientations (A = anterior, P = posterior, L = lateral). T - total, FT = 
percentage of attaccs successful! on the first try. 

leaps away. Such instances were classified as deterrent strategy or defense reaction. Such beha¬ 
viour, however, was not determined for E, Iaetabunda. Sometimes the spider watches the prey 
for some time before approaching it. Infrequently the spider watches the moving prey only and 
begins to stalk afterwards the prey stops at some time. In such instances the spider comes usually 
very close to the prey. The success in such instances is very high. 

E. jucunda and E falcata perform sometimes short simple detours in situations when the 
prey stops and remains stationary for some time. 

Immediately reaction on the prey is not routine in predatory sequences of Evarcha. Some¬ 
times the spider ignores the prey for a variable period (up to 10 min) before suddenly starting a 
predatory sequence (..suddenly activation"). 

The mode of visual scanning was used in E. Iaetabunda in 89.7%, in E. jucunda in 91.7%, in 
E. falcata in 89.3% and in E. arcuata in 78.38% of investigations. The mode of active searching 
was used mostly in situations when the spider attacked more times middle or large prey without 
catching it and consequently changed the place before finding a new one for visual scanning 
again. 

Distance a spider jump to capture prey 

If compared regardless to the size of the prey, no significant differences were found within four 
investigated species (Fig. 1). In E. arcuata , E. jucunda and E. Iaetabunda, however, the dis¬ 
tance of the attack was significantly shorter in small prey (p<0.01), while the distance of the 
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n=23 n=33 n=29 n=36 n=42 n=38 n=39 n=45 n=38 n=41 n=65 n~38 


Fig, 3, Percentage of attacks from each ofthree orientations (A - anterior, P ~ posterior, L lateral) in dependence on the size 
of the prey (S = small, M = middle, L = large). 



n = 16 n = 31 n = 32 n = 25 


Fig 4. Aim of successful! attacks (H - head, T = thorax, A “abdomen). 
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attack on the prey of middle or large size was not significantly different. In E. falcata the 
differences in the distance of attack in all size categories were not significant. 

Spider position relative to its prey at the time of the attack 

Fig. 2 shows the position of the spider at the time of attack regardless to the size of the prey. In 
all species the prey was attacked most often from lateral. On the second place they are anterior 
attacks and at least are used attacks from posterior. In E. laetabunda the anterior and posterior 
attacks were used equally often. Some interspecific differences may to be observed, however, if 
compared the position of the spider in dependence on the size of the prey (Fig. 3). In all species 
the attacks were most often provided from lateral, except in E. arcuata, which attacks small prey 
regardless to the position, while it makes significant differences in attacking the prey of middle 
or large size. £. jucunda makes no significant differences in attacking small and middle sized 
prey from anterior and'or posterior and, E. laetabunda attacks prey of all sizes quite equally 
often from both anterior and posterior positions. 

Aim of the attack 

All investigated species of Evarcha aim their attack most often at the thorax of the prey (Fig. 4) 
In E. laetabunda , E. jucunda and E. falcata the preference is significant (p<0. 01), in E arcuata 
the differences are not significant. The differences in number of attacks directed to the head and 
to the abdomen of the prey were slightly different but not significant in investigated species. 

Capture efficiency and success on the first try 

In all investigated species the highest efficiency was in attacking small prey, lower efficiency 
was in capturing middle sized prey and lowest in large sized prey (Fig. 5). Without exception the 
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E. laetabunda E. jucunda E. falcata E. arcuata 


Fig. 5. Percentage of efficiency of attacks in dependence on the size of the prey (S -- small, M ~ middle, L - large), T ~ total, 
FT - percentage of efficiency on the first try. Horizontal lines indicate total efficiency regardless to the size of prey. 
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success on the first try was achieved most often in small prey (which was attacked from signifi¬ 
cantly shorter distance - see above). The total efficiency in E.jucunda and E.falcata (26.72% 
and 26.23%. respectively) is higher than total efficiency in E. laetabunda and E. arcuaia (18.39% 
and 18.06%, respectively). The most successfull predator among investigated Evarcha seems to 
be E. jucunda , which succeeded on the first try in 54.8% of attacks, closely followed by E. 
falcata with 50% success on the first try. E. laetabunda succeeded on the first try in 43.75% and 
less successfull seems to be E. arcuata with 38.46% success on the first try. 

As to the success on the first try in dependence on the spider position relative to its prey the 
less successfull were attacks from posterior. In successes of anterior and lateral attacks no signif¬ 
icant differences were found (Fig. 2). 

DISCUSSION AND CONCLUSION 

Up to the present the predatory behaviour was studied before all in ..unusual" or ..aberrant" 
arancophagic jumping spiders of the subfamily Spartaeinac (mainly in Portia) and in some ant¬ 
eatingjumping spiders. Among jumping spiders in which most common prey seems to be adult 
Diptera the most precise studies were carried out on the genus Phidippus (Gardner 1965, Freed 
1984, Edwards & Jackson 1993, and m. o.). The present study is the first one dealing more 
comprehensively with the comparison of predatory behaviour in four species of Evarcha. 

Following results were achieved: 

1) All investigated species use visual scanning as the principal mode of predation. 

2) Evarcha jucunda and E. falcata perform sometimes simple short detours when the moving 
prey stops and remains stationary for some time. For E. laetabunda and E. arcuata such detours 
were not determined. The fact that E. falcata takes short detours to attack prey was published, 
without nearer explanation, already (Heil 1936). Whether the detours to motionless but not to 
mowing prey are obvious needs further investigations (cf. Tarsitano & Jackson 1992) 

3) In E. arcuata , E.jucunda and E. laetabunda (but not in E.falcata) the distance on which the 
spider attacks its prey is significantly shorter (p<0.01) in small prey than in middle or large 
prey. 

4) Very large prey is sometimes not attacked but the leap close to it with subsequently leap away 
from it is used as deterrent behaviour. 

5) If compared regardless to the size of prey, Evarcha attacks its prey most often from lateral, at 
least were used attacks from posterior. Interspecific differences are present, however, if com¬ 
pared the position in dependence on the size of the prey. It supports the statement of prey- 
specific predatory' behaviour in Salticidae in which the method of attack is influenced by the size 
of the prey (Drees 1952, Dill 1975, Gardner 1965, Freed 1984). In this respect the genus Evarcha 
differs from the genus Phidippus, which significantly prefers to attack its prey from posterior 
(Edwards & Jackson 1993). 

6) Evarcha aims their attacks mostly toward the thorax of the prey. In E. laetabunda , E.jucunda 
and E. falcata this preference is significant (p<0.01). In this respect it corresponds with obser¬ 
vations in Phidippus, too (Edwards & Jackson 1993, Jackson & Pollard 1996). 

7) Capture efficiency in all investigated species was highest in small prey. The efficiency de¬ 
creases with the raising size of the prey. In spite of the supposition that cursorial salticids tend to 
be very effective predators of motile insects (Jackson & Hallas 1986) the efficiency of Evarcha is 
rather low (highest in E. jucunda, where it is 26.72%). It supports the hypothesis that eurypha- 
gous predators employ more generalized, unspecialized predatory behaviour of ..vestigial pred- 
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ators“, which is less effective than a specialized behaviour in stenophagous predators (Jackson 
1986, Jackson & Van Olphen 1991). 

8) The investigated species differ in success at capturing the prey on the first try, too. In E. 
jucunda and E.falcata the success on the first try is higher than in E. laetabmda and E. arcuata 
(pO.Ol). The highest capture rate on the first try' in species of middle size in comparison with 
larger and/or smaller species of the same genus was noted in the genus Phidippus, already 
(Edwards & Jackson 1993). 

9) Further investigations are needed, however, to determine to which extent conditional strate¬ 
gies and/or eventually interspecific variation in predatory behaviour are responsible for exhibit¬ 
ed differences (Jackson 1992). Another problem to be solved are possible differences in predato¬ 
ry behaviour employed in different subfamilies of jumping spiders (Jackson & Van Olphen 
1992). 
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Abstract. G iandular hairs which arc present on the posterior lateral and posterior median spinnerets in spiders ofthc 
genus Atypus Latrcillc, 1804 were studied. The surface of glandular hairs or their ultrastructurc, docs not differ from 
the structure ofthc other hairs covering the spinnerets excepting their onion-shaped broadening basal parts. There are 
no openings or pores on the sides of the glandular hairs through which the secretion could flow out onto their surface. 
During the spinning activity the spinnerets rub onto the substrate and the very ends of the glandular hairs break off. 
The secretion flows out through the openings so created in the form of tiny dropelts, which stick to the threads of the 
web and fasten them to the substrate as well as to one another. The liberation of the secretion is absolutely spontaneous 
and takes place during any spinning activity. This is a remarcablc way of attaching silk to the substrate different from 
the use of attachment discs by arancomorpb spiders. 

Spinning activity, glandular hairs, Araneae, Mygalomorphae, Atypidae 


INTRODUCTION 

Evolution of the order Araneae occurred most probably through 3 major evolution lines, current¬ 
ly represented by the suborders Mesothelae, Mygalomorphae, and Araneomorphae. Coddington 
& Levi (1991) regard those suborders as the three major monophyletic groups of spiders. The 
suborders exhibits differences in the structure of some important organs, among the most re¬ 
markable of which is the spinning apparatus, through which the spinning activity - a prominent 
feature of spiders - occurs. 

The spinning apparatus comprises spinnerets and spinning glands attached to them. There 
exist several categories of spinning glands, which differ both morphologically and histological¬ 
ly The glands end on the surface of the spinnerets with two-part spigots, which are generally 
regarded as metamorphosed hairs. As well as the spinning glands, the spigots are classed into 
several types Spinnerets appear to arise cmbryologically from the same longitudinal series of 
„!imb buds“ which give rise to the prosomal appendages, i. e. chelicerae, pedipalps and walking 
legs (Dawydoff 1949). Attempts have been made (Brown 1945, Whitehead & Rempel 1959) to 
homologize the muscles of spinnerets with those of prosomal appendages but their results were 
not very convincing and have not been widely accepted. Additional investigations, however, 
gave evidence that the spinnerets of mygalomorphs can be seen to move in time with (he walk¬ 
ing legs during locomotion (Seyfarth 1985). Schultz (1987) suggested that these appendages 
share a serially arranged motor control mechanism as well as similar developmental origins. 
Kautsch (1910) found that in the spider Agelena labyrinthica (Clerk, 1757), respiratory organs 
have developed extremities on the bases of the 8th and 9th body segments and spinnerets on the 
10th and 11th segments. Yoshikura (1955) confirmed Kautsch’s conclusions in his study of the 
spider Heptathela kimurai Kishida, 1920 (Mesothelae). The suborder Mesothelae includes prob¬ 
ably the most ancient recent spiders with markedly segmented abdomens as well as more anteri- 
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or positions ot' the spinnerets. Informations on a silk-gland system in Mesothelae was given in 
detail by Haupt & Kowoor (1993). 

In the majority of the recent spiders of the suborders Mygalomorphae and Araneomorphae, 
the spinnerets are located at the posterior end of the abdomen. Spiders of the genus Liphistius 
Schiodte, 1849 (Mesothelae: Liphistiidae) are equipped with the highest number four pairs 
of spinnerets, which means that both the 8th and the 9th segments bear each a pair of multiseg- 
mented lateral spinnerets and a pair of nionosegmented median spinnerets. Except for Mesothe¬ 
lae, four pairs of spinnerets are never formed since the anterior median pair is not developed. 
One of the prominent features of spiders of the suborder Mygalomorphae, which, like Mesothe¬ 
lae. live frequently in tubular web shelters, is the tendency to a reduction of the number of 
spinnerets, which undoubtedly brings about a limited diversity of spinning glands, spigots, and 
produced silk. In all mygalomorphs the anterior median spinnerets arc completely extinct.and a 
great number of these spiders has also reduced or nonfunctional anterior lateral spinnerets. In 
the suborder Araneomorphae, with the highest species abundance, the anterior median spinne¬ 
rets are transformed into a nonfunctional rudiment called colulus or, alternatively, into an addi¬ 
tional organ called cribellum. The present study was aimed at the investigation of a special 
group of hairs and the corresponding glands, whose secretion affects the structure and mecha¬ 
nical properties of webs built by purse-web spiders. A description of the spinning apparatus of 
spiders of the genus Ary pus, including glandular hairs, has been presented by Glatz (1972, 

1973). Peculiarities of the spinning apparatus in the first two nympha! stages have been investi¬ 
gated by Hajer (1993). Atypidae possess three pairs of spinnerets. The anterior lateral spinnerets 
(ALS) are invariably monosegmenlal, and only in the first two nymphal stages of the ontogenet¬ 
ic cycle, cadi of them is equipped with one spigot associated with a single gland. In all the 
subsequent stages of the ontogenetic cycle the spigots as well as glands are reduced and their 
ALS are incapable of spinning activity (Hajer 1993). The posterior median spinnerets (PMS) are 
also monosegmental, equipped with three types of spigots and glands. The posterior lateral 
spinnerets (PLS) are tetrasegmental in the species Atypus muralis and trisegmental in the spe¬ 
cies A. piceus and A. ajj'inis and two types of glands end on their surface through spigots. As 
found by Glatz (1973), the spinning glands of the genus Atypus produce either an acidophilic 
secretion only, or - in the case of bisegmental glands - both acidophilic and basophilic secre¬ 
tions. 


MATERIALS AND METHODS 

The material studied comprised specimens of 3 spider species belonging lo the genus Atypus Latrci lie, ] 804: 

1. /topics fl(/im.r{Eichwald, 1830) 16 nymphs of the ls( instar, 18 nymphs of the 2nd instar, 6 adult females, 22 adull males. 

2. Atypus piceus (Sulzcr, 1776) - 18 nymphs oflhc 2nd instar, 3 adult females, 7 adult males. 

Atypus muralis (Bcrtkau, 1890)-9 nymphs of the 1st instar and3 adult females. 

flic major part of the material, including cocoons with spidcrlings was collected in thcOeskd StfcdohoK Mts, northern 
Bohemia. I'heall specimens of A. muralis were found by M. AnluS in Prokopskc udoii valley, in Praha 

Classification of (he postcmbryonic stages in this work was based on Ihc studies by Y oshikura (1958), Downes (1985). 
and Galiano & Goloboff < 1996). 

The specimens were fixed in Bouin’s fluid and the spinning apparatus was dissected, dehydrated in ethanol of graded 
strength, embedded in paraplast, and sectioned at 6 -10 pm The serial paraplast sections were stained by using the „Azan“ 
method. The spinning apparatus was examined under a JENAMED-2 light microscope and a TELA VAI.-3 inversion micro¬ 
scope. ForSEM studies the spinning apparatus was removed and (he spmncrcis were dehydrated in ethanol and critical point 
dried with carbon dioxide. After sputtering with gold, the spinnerets were analyzed by using a TESLA BS-340 scanning 
electron microscope Exuviae embedded in the Swann fluid were also used to determine the number of hairs and examine 
their internal slructurc 

Attention was paid tothcmicrostruchircofthc webs and, in particular, to the way the individual threads are fastened to 
the substrate as well as to one another. For this purpose the spiders in the various developmental stages were kept in plastic 
boxes and in cotton-stoppered vials containing microscope glasses, which were removed after being wrapped by the web. 
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RESULTS 


The web produced by spiders of the genus Atypus has the form of a densely woven tube which 
can reach length up to 30 cm (Fig. 4). Its longer part is fixed in earth and serves as a shelter and 
place for copulation. The shorter, cigar-shaped part lies on the surface of the soil and serves for 
catching prey (Figs 4-6). 

Position and number of glandular hairs 

Glandular hairs of spiders of the family Atypidae are present on the posterior median spinnerets 
(PMS) and posterior lateral spinnerets (PLS) (Fig. 1). Each hair is associated with a tiny gland 
whose length and width can reach 70 pm and 30 pm, respectively, in adult spiders (Fig. 2). 
Nevertheless the shape of these glands is not constant. Some of them arc tubular, spherical or 
ovoid in a shape. On monoseginental PMS the glandular hairs are located on the caudal side, 
whereas on the trisegmental PLS in the species Atypus piceus and A. affinis and tetrasegmental 
PLS in the species A. muralis the glandular hairs are located on the median side of all of the 
segments. 



Figs I 2. Fig 1 Atypus piceus (Sulzer), nymph of the 2nd instar The right-hand half of the spinning apparatus, ALS - 
anterior lateral spinneret, PMS posterior median spinneret, PLS-posterior lateral spinneret, gh-glandular hairs. Fig. 2. A, 
piceus, adult female. Battery of glandular hairs and their glands; cu — cuticle, e — epidermis, sc — secretory epithelium, 1 — 
lumen, gh - glandular hairs. 
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Nymphs of the 2nd instar are the first postembryona! stage in which the batteries of glandular 
hairs appear. The groups encompass 38 to 42 hairs on each PMS and 77 to 88 in total on the PLS 
- out of this 48-52 on the basal segment and only 2 to 3 on the apical segment. 

In adult females as well as males the number of glandular hairs is multiply higher, reaching 
several hundred. On the PMS the number of hairs is within the range of 280 to 320, on each PLS 
the total number of glandular hairs is 860 to 900, out of which roughly one-half is on the basal 
segment. There are no differences in the number of hairs between males and females but appre¬ 
ciable differences appear in the amount of secretion accumulating inside the hairs (see later). 

Structure of the glandular hairs and their glands 

Characteristic and most marked is the onion-shaped broadening of the base of the glandular 
hairs, attaining 7 to 12 pm in diameter in adult specimens. The total length of the hairs in adults 
is 25 to 60 pm. The hairs grow narrower along their length and the cavities inside their basal 
parts continue as channels passing through the hair. The channels do not branch and have no 
side openings. 

The glands lie immediately below the cuticle and end directly in the broadened hair base, 
which undoubtedly functions as a reservoir. This situation is quite unusual in comparison with 
the other types of spinning glands and is presumably associated with the small size of the gland 
lumina which cannot function as reservoirs. Very often the apical part of the gland including the 
secretion epithelium penetrates directly into the cavity inside the hair so that the secretion also 
takes place directly within the reservoir (Figs 10-11). 

In 2nd stage nymphs killed immediately after eedysis, both the lumina and the reservoirs 
and/or channels in the hairs were full of the secretion. In adult females the secretion epithelium 
cells produce acidophilic secretion during their whole life whereas in adult males this kind of 
secretion activity ceases gradually and the cavities inside the hairs are empty or contain only 
remains of the dry secretion. It should be noted that adult males do not build their own webs or 
hunt food. All their life activities arc primarily aimed at finding female webs and mating with 
females. 

The glandular hair reservoirs in adult males are only filled with the secretion immediately 
after attaining their sexual maturity, i. e. after the last eedysis. 

The surface of the glandular hairs, or their ultrastructure, does not differ in any respect from 
the structure of the other „normal“ hairs covering densely the spinnerets. In both cases, scaly 
pointed outgrowths similar to those occurring on the surface of hairs of spiders of the suborder 
Araneomorphae were observed (Figs 8-9). 

Thus the above-mentioned broadened hair base and the distal parts of the hairs glued with 
secretion are the basic outer discriminating marks (Fig. 7). 

Releasing the secretion onto the surface of the hairs and spinnerets 

As mentioned earlier, there are no openings or pores on the sides of the glandular hairs through 
which the secretion could flow out onto their surface. Acidophilic secretion produced by the 
secretion epithelium of the glands concentrates in the cavities of the basal parts of the hairs, 
each continuing as a gradually narrowing channel towards the tip of the hair. During the spin¬ 
ning activity the spinnerets rub vigorously onto the substrate and the very ends of the glandular 
hairs break off (Fig. 8). The secretion flows out through the openings so created in the form of 
tiny droplets, which stick to the threads of the web and fasten them to the substrate as well as to 
one another (Figs 5-6). When examining all threads in detail, hardly any is found to be free 
from droplets of the viscid fluid. The liberation of the secretion is absolutely spontaneous and 
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lakes place during any spinning activity, particularly during the building of the tubular shelter, 
renewal of its lining, and building of the egg-sac. 

DISCUSSION AND CONCLUSIONS 

The suborder Mygalomorphae currently involves 15 families with approximately 260 genera 
and 2200 species (Coddington & Levi 1991). The ontogenitic cycle, whose detailed knowledge 
could contribute substantially to a deeper insight into the phylogenetic evolution, is unknown 
for the vast majority of species. 

According to Galiano & Goloboff (1996), various aspects of ontogeny have been recognized 
for about 30 mygalomorph spider species. For the vast majority of spiders we do not know what 
kinds of change take place in the spinning activity or in the structure of the spinning apparatus 
during their life cycle. We know that Mygalomorphae are more diverse than Mesothelae (2 
genera, about 40 species) but less diverse than Araneomorphae (90 families, 2700 genera and 
32 000 species). As stressed in the Introduction, a tendency to reduction of the spinning appara¬ 
tus is typical of spiders of the suborder Mygalomorphae. The anterior median spinnerets vanish 
in all mygalomorphs and arc never transformed into the cribellum or, alternatively, the colulus. 
Comparison of the spinning activity of spiders of the suborders Mygalomorphae and Araneo¬ 
morphae shows that the loss of AMS did not affect the evolution of webs of mygalomorphs as 
appreciably as the reduction of the ALS did. In spiders of the suborder Araneomorphae, both 
glandulae ampullaceae and glandulae piriformes open on the surface of the .ALS. Drag-lines and 
attachment discs are formed from the silk of those glands. According to one of the theories on 



Fig. 3 .Alypus nturaks (Bertkau), the spinning apparatus of the first nymphal stage. ALS - anterior lateral spinneret, PMS - 
posterior median spinneret, PLS -posterior lateral spinneret, sp - spigot. Glandular hairs arc not developed in this stage. 
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Figs 4 6.4 web of a female of the species Atypux ptceus (Sulzcr). The aerial (upper) part of the web tube is separated from 
the buried (lower) part by a small tuft of dry grass. The length of the abscissa is 2 cm 5.6 detail of the inner side of the web, 
whose threads arc glued together by secretion flowing from die glandular hairs (sgh). Magnification. 5 500*, 6 640*. 
Scale line: I pm (Fig. 5), 10 pm (Fig. 6). 
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Figs 7-9. Atypus piceus (Sulzer), adult female. 7-detail of the terminal part ftp) of a glandular hair. Dry secretion (se) is 
visible on the surface of the majority of hairs Magnification 500(1*. scale line 1 pm. 8-rubbed against a substrate, the tips 
of the glandular hairs break off and the secretion flows out onto the surface of the hairs Magnification 5000*. scale line 
1 pm. 9 - comparison of the structure of the surface of glandular hairs (bottom (and ..normal" hairs (top. 2 hairs). While the 
microstructure of the surface is the same for the two kinds of hair, the thickness of the basal parts is different. Magnification 
1250*, scale line 10 pnt 
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Figs 10-13.10 -Atvpus affinis (Eichwald), adult female. Longimdinal section of the posterior median spinneret Magnifica¬ 
tion 720*. 11 - detail of the previous photograph. The secretion epithelium is visible in the broader basal part. Magnification 
1760* 12 - web of an adult female of the speciesAtypus piceus, spun within 24 hon the surface of a microscope glass. The 
finest threads, spun as the first, are fastened to the substrate by viscid droplets of the secretion flowing from the glandular 
hairs. Only onto this fine attachment system arc laid additional web threads whose thickness corresponds to the size of the 
spigots. Magnification 740*. 13 Cyrtophora citricola (Forskal), adult female (suborder Araneomorphae, family Araneidae). 
The web threads, as well as the drag-lines (dl), are fastened to the substrate by means of attachment discs Magnification 740* 
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the original fiinction of spider silk, known as the drag line theory (Savory 1960, 1977), the drag 
line is the most original way of utilizing the spider silk. Advocates of this theory assume that 
„like their earliest ancestors the archearaneid, all spiders lay a drag line behind them as they 
move*' (Savory 1960). There exist, of course, more theories on the primitive function of spider 
silk. From among the rather widely accepted ones, let us recall the egg protection theory (Schus¬ 
ter 1972, Alberti 1973. Forster & Forster 1973, Gabbutt & Aitchinson 1980) and the hypothesis 
that the silk production and application „have originated in relation to shelter building and 
burrowing habits of ancestral spiders then still living in a littoral environment" (Decae 1984). 

The 3 pairs of highly functionable spinnerets in araneomorph spiders with very diversified 
spinning glands of several categories, completed with the cribellum in cribellate spiders, form a 
basis of a remarkable evolution of webs of spiders of the suborder Araneomorphae. Owing to its 
chemical composition, spider silk on its own possess outstanding mechanical properties (Goslin 
et al. 1986). In the thousands of structural modifications of three-dimensional and two-dimen¬ 
sional webs of araneomorphs, the frame threads of the webs are always anchored to the surface 
of any object by means of attachment discs (Fig. 13), whose silk is produced by glandulae 
piriformes.The attachment discs of different spider groups are all of the same pattern except in 
PholcMs Walckenaer, 1805 (Schiitt 1996). Spiders of the suborder Araneomorphae, except for 
some special cases (Zodariidae), can form both drag-lines and attachment discs in all postem- 
bryonal developmental stages. 

Mygalomorphae with reduced AI.S are incapable of forming attachment discs. After hatching 
and leaving the egg-sac, the ALS of the first 3 free instars can possess one spigot and one gland 
each (Glatz 1972, Hajer 1993, Galiano & Goloboff 1996). 

Although the glands cannot be homologized unambiguously with the glandulae ampullaceae 
of the anterior lateral spinnerets in spiders of the suborder Araneomorphae, the produced fibrous 
secretion provides to spiderlings contact with the mother nest. In addition, young spiders of the 
genus Atvpus soar suspended on silk emitted from spigots of the ALS (llajer 1993), which is 
presumably why they geographically are so remarkably widespread (Schwendinger 1990). 

However, our insight into the suborder Mygalomorphae is not deep enough to allow any 
generalization of the above findings. 

During their evolution, Atypidae developed another, unique way of attaching silk to the sub¬ 
strate, different from the use of attachment discs, viz. by means of the adhesive secretion dis¬ 
charged through the glandular hairs (Fig. 12). It is reasonable to expect a similar spinning 
system in spiders of the other families of the suborder Mygalomorphae. 

The majority of adult mygalomorphs undoubtedly have reduced ALS. In many of them, how¬ 
ever, functional ALS can be expected in the first two to three postembryonic instars, as found, 
for instance, by Galiano & Goloboff (1996) for the families Actinopodidae and Dipluridae. It is 
very likely that in one of the main evolutional line of spiders, see the suborder Mygalomorphae, 
evolution obviated the ability to form attachment discs. On the other hand, the immense range 
of webs of so many structural modifications built by spiders of the suborder Araneomorphae 
could never arise without the attachment disc facility. We must not, of course, forget the third 
suborder - Mesothelae - which seems to involve the most ancient spiders. The number of four 
pairs of spinnerets they possess is undoubtedly a plesiomorphic state of this important marker. 
Like many mygalomorphs, mesotheles live in tubular web burrows. 

According to Shear (1994), the webs of mesotheles, from the end of which there run radial 
triplines. and the webs of mygalomorphs derive from a common precursor, referred to by Shear 
as a „silk-!ined tunnel". By formulating a spider-web evolution it is necessary to examine what 
type of silk is produced by the anterior lateral spinnerets and the corresponding glands in young- 
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est nymphal stages of spiders of the family Mesothelae - and to take the findings into account. 
Equally important is to ascertain how the web threads are attached to the substrate and to one 
another,in comparison with the suborders Araneomorphae and Mygalomorphac as discussed 
above. 
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Abstract. A database of harvestman assemblages from the Czech Republic was built up, using both literature and not 
yet published data At 117 sites included in the database, nearly 41 000 specimens of 30 species and species aggregates 
were collected. Only two species of harvestman known from the Czech Republic were not represented in the data. 
Using TWINSPAN, a divisive multivariate classification method, and CCA ordination basic types of harvestman 
assemblages were delimited and the main environmental factors determining their species composition were identified. 
Much variation in the data was explained by altitudinal and temperature gradients, another important factor was 
human impact The last significant factor was soil moisture which was negatively correlated with human impact. 
Distribution of individual species along the mam environmental factors was compared to literature data and discussed 
in detail 

Phalangida, communities, multivariate analysis 

INTRODUCTION 

Harvestmen belong to a prevailingly epigeic group of arachnids colonizing most habitat types in 
Central Europe. Their abundance reaches high values especially in mesic and wet environ¬ 
ments, both in lowlands and in mountains. The species richness of harvestmen is relatively low 
in Central Europe. For example, the number of species known from the Czech Republic is 32 
{Martens 1978, Silhavy 1981, Klimes & Bezdecka 1995). 

In spite of the long tradition of faunistic research on phalangids in the Czech Republic and 
former Czechoslovakia (Bdrta 1869, Nosek 1900, Silhavy 1956) the distribution of individual 
species is so far relatively poorly known. New and unexpected findings have been published 
recently or are in press (KlimeS & Bezdddka 1995, Bezdedka 1996, KlimcS & RouSar in press, 
RouSar in prep.). Moreover, some species are spreading in recent times, such as Opilio canestn- 
nii (Klimes 1995, Klimes & RouSar in press) so that the overall picture is still very incomplete. 
Similarly, our knowledge of the biology of individual species and their participation in harvest¬ 
man assemblages is also poor. So far, some data have been published on the species composition 
of harvestmen collected in forests (Obrtel 1976, Smaha 1983, 1984, KlimeS & Spidakova 1984, 
Krtstek 1985, 1991, Sechterova-Spicakova 1988, Sechterova 1990), grasslands (Srnaha 1983, 
1984, Klimes & Sechterova 1989) and ruderalized habitats (Sechterova 1987, Sechterova-Spida¬ 
kova 1989), and on dynamics of individual species throughout the year (Borek 1958, Obrtel 
1976, Klimes & Spicakova 1984, Klimes 1990). However, there has been no attempt to summa¬ 
rize the data on harvestman assemblages in the Czech Republic. 

The aim of this paper is 1) to put together all material on harvestman assemblages from the 
Czech Republic available both from literature and from unpublished data of the author and to 
delimit individual types of harvestman assemblages using their species composition, 2) to iden- 
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tify the mam environmental gradients along which the assemblages are differentiated and 3) to 
find out the position of individual species along the main environmental gradients. 

MATERIAL AND METHODS 

The material used in this study includes all literature sources on harvestman assemblages sampled in the Czech Republic and 
the author's unpublished data (see Fig. I and Appendix). Most data sets included in the database were based on year- round 
sampling, mostly by pitfall traps. In several cases two- or three-year data were at disposal Data based on short-term sampling 
were used only when most species had their maximum abundance period during the collecting period, so that longer periods 
of collecting would hardly significantly change the participation of individual species in the whole material. This was the case 
of harvestman assemblages collected on walls in towns. These were the only samples collected by hand The samples which 
included a tew individuals only were excluded from the database. 

Leiobunum rupestre was lumped withi. lisciae to L. rupestre agg., as most specimens belonging lo these two taxa were 
small juveniles in which species identification was impossible. The two species are geographical vicarianls (Silhavy 1981) 
with approximately the same environmental demands. Reversely, Nemastoma lugubre was treated separately from its mcla- 
nistic variant even if the taxonomic value of the latter type is low(Kratochvll 1934, BartoS 1949, Martens 1978) However, 
there is a clear difference in distribution along the altitudinal gradient between the two varieties. Nomenclature of harvest- 
men species follows Martens (1978), c\ccptZachaeus crista (Crawford 1992). 

The data in the database were analysed using multivariate approaches. For ordination of stands and species canonical 
correspondence analysis was used (ter Braak 1987, Jongmanct al, 1995) in which ln(x+l) transformation of species abun¬ 
dance w as applied to suppress strongly dominating species. Classification of the material was performed using Two Way 
INdicatorSPcciesANalysis(TW1NSPAN Hilll979). 


15 , 20 - 22 , 24 . 73 



Fig. 1. Location of 117 sampling sites in the Czech Republic. Full circle - unpublished material, open circle - data from 
literature. For a complete list of sites see Appendix. 
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RESULTS 

The database of harvestman assemblages included 30 species collected at 117 sites (Tables 12). 
Altogether 40 838 individuals were collected. Oligolophus tridens was the most frequent spe¬ 
cies, found at 75.5% of sites, followed by Lacinius ephippiatus and Milopus morio. Considering 
the number of captured individuals Oligolophus tridens with more than 11 000 individuals was 
the most abundant species. Mitopus morio (7034) and Platybunus bucephalus (6405 individu¬ 
als) occupied second and third positions, respectively. 

The variation explained by the first two axes of CCA was 38 and 21%, respectively. Using 
several environmental factors as explaining variables six habitat types were distinguished in the 
CCA biplot (Fig. 2). Sites in alpine and upper mountain vegetation belts represented the first 
group. A high altitude and cold climate characterize the environment of these sites situated in 
upper vegetation belts (Fig. 2). Within the cluster a small, clearly separated subgroup of sites 



Fig. 2 CCA ordination of 117 sampling sites based on In transformed abundance data. Individual clusters of sites from the 
same habitat type are in ellipses and envelopes, shading indicates an environmental gradient 
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Tabic 1. List of species, number and percentage of individuals, and number and percentage of sites (n = 117) at which 
particu lar speci es were col Icctcd 


No Name 

No. of 

% of 

No. of 

%of 


individuals 

individuals 

localities 

localities 

1 Axtrobunus laevipes (Canestrini, 1872) 

440 

1.08 

4 

3.6 

2 Egaenus convexus (C. L. Koch, 1835) 

12 

0.03 

1 

0.9 

3 Gyas Manus Simon, 1879 

3 

0.01 

2 

1.8 

4 fschyropsalis hellwigi (Panzer, 1794) 

39 

0.10 

13 

11.8 

5 fschyropsalis manicata L. Koch, 1865 

180 

0.44 

1 

0.9 

6 Lacinius denliger (C L. Koch, 1848) 

1 

0.00 

1 

0.9 

7 Lacinius ephippialus (C. L. Koch, 1835) 

4845 

11.86 

70 

63.6 

8 Lacinius honidus (Panzer, 1794) 

520 

1.27 

24 

21.8 

9 Leiobunum blachwcdii Meade, 1861 

4 

001 

1 

0.9 

10 Leiobunum limbalum L Koch, 1861 

33 

0.08 

3 

2.7 

11 Leiobunum rotundum (Latrcille, 1798) 

63 

0.15 

10 

9.1 

12 Leiobunum rupestre (Herbst, 1799) agg. 

51 

0.12 

7 

6.4 

] 3 Lophopilio palpinalis (Herbst, 1799) 

2507 

6 14 

54 

49 1 

14 Mitopus mono (Fabricius, 1799) 

7034 

17.22 

69 

62.7 

15 Mitostoma chrysamelas (Hermann, 1804) 

228 

0.56 

22 

20.0 

16 Nemastoma iugubre (0. F. Muller, 1776) 

2179 

5.34 

68 

61.8 

17 Nemastoma Iugubre (O. F. Mullet, 1776), melanistic variant 

1127 

2.76 

22 

20.0 

18 Nemastoma triste (C. L. Koch, 1835) 

37 

0.09 

4 

3.6 

19 Oligolophus tridens (C. Koch, 1836) 

11012 

2697 

83 

75.5 

20 Opilio canestrimi (Thorell, 1876) 

30 

0.07 

2 

1.8 

21 Opilio parietinus (De Geer, 1778) 

20 

0.05 

8 

7.3 

22 Opilio saxaiiiis C. L. Koch, 1839 

56 

0.14 

9 

8.2 

23 Paranemastoma quadripunctatum (Petty, 1833) 

1865 

4.57 

58 

52.7 

24 Phalangium opilio Linne, 1761 

360 

0.88 

23 

20.9 

25 Platybunus bucephalus (C L. Koch, 1835) 

6405 

15.68 

60 

54.5 

26 Platybuma pailidus Silhavy, 1938 

1 

0.00 

I 

0.9 

27 Rilaena triangularis (Herbst, 1799) 

1412 

3.46 

53 4 

8.2 

28 Trogulus nepaeformis (Scopoli, 1763) agg. 

117 

0.29 

18 

16.4 

29 Trogulus tricarinafus (Ijiine, 1767) 

183 

0.45 

33 

30.0 

30 Zachaeus crista (Brulle, 1832) 

74 

0.18 

1 

0.9 

Tola Is 

40838 

100.00 




can be discriminated. It includes wetlands (sites 15 and 23) and the inner environment of stony 
debris (sites 73 and 74), characterized by species-poor harvestman assemblages. Another cluster 
included sites of the lower mountain zone. The environment of these sites is less extreme than 
lhat of the previous cluster in all respects. Similarly to the first cluster peatbogs (sites 11 and 12, 
together with the forested National Reserve of Boubin) form a small isolated subgroup within 
the cluster. The third cluster included sites found in the middle mountain (upper hill country 
zone according to Skalicky 1988) where the optimum moisture, humidity and temperature for 
most forest harvestmen species is found. Steppe sites formed a clearly separated cluster at the 
other extreme of the altitude/temperature gradient. A small group of sites of flooded lowland 
forests in the Thermophyticum (sensu Skalicky 1988) was clearly isolated from the other sites. 
The last cluster lying outside the main environmental gradient included sites with a strong 
human impact. This cluster was rather large and included the whole range between synan- 
thropized meadows, field margins and arable land up to man-made habitats, such as walls in 
cities. This gradient was negatively correlated with soil moisture and partly positively correlated 
with increasing temperature and light intensity (Fig. 2). 
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Species ordination with the same explanatory variables indicated environmental demands of 
individual species (Fig. 3). Most of them were arranged along the altitude/temperature gradient. 
Only two species, Platybunus pallidus and Ischyropsalis manicata, fell into the area delimited 
by alpine and upper mountain sites. In six species most localities vvere found in mountains, 
rarely at lower elevations. Of these, Platybunus bucephalus and Mitopus morio showed a wide 
range of altitudinal distribution, whereas Nemastuma triste , melanistic variant of Nenmstoma 
lugubre and Ischyropsalis hellwigi were captured in lowland habitats only in narrow' valleys and 
gorges where the local climate is cold and humid. At the other extreme of the altitudinal / 
temperature gradient were Zachaeus crista and Egaenus convextts , both known from SE Mora¬ 
via only. Astrobunus laevipes was collected in South Moravia only, on steppe, in forests and 
halophilous vegetation. Four species showed a high tolerance to human impact ( Leiobunum 
mtundum, Phalangium opilio , Opilio saxatilis and O. parietinus). They colonize environments 
modified by humans, such as field margins, synanthropic vegetation patches near villages and 


PQ Parijnfimastoma qttadnptJnclarum 
KfC: Mi to stoma chry somelas 
MM' Mitapuf tnoriu 
IH: Ischyropsalis heltwlgi 
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Fig 3 CC A ordination of 30 harvestmen species. The ellipses and envelopes were copied from Fig. 2, shading indicates an 
environmental gradient. 
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towns, and arable land. They were found also in man-made environments, such as on walls in 
towns, where Opilio canestrinii, Leiobunum limbatum and L. bladwalli dominated. 

Using TW1NSPAN a simple classification of harvestman assemblages was obtained. Species 
were grouped into six blocks with a high species-to-species correlation. The species groups 
largely overlapped with those obtained from CCA ordination (Table 2). The first block ( Mitopus 
mono to Nemastoma lugubre, melanistic variant: the upper left box in Table 2) included species 
with a high abundance in mountains. Their abundance and frequency decreased towards lower 
elevations. Some of the species with a wider ecological amplitude were occasionally also found 
in lowlands (e. g., Mitopus morio and Nemastoma triste). The second species group included 
Paranemastoma quadripunctatum, Lacinius ephippiatus and Lophopilio palpinalis. All of them 
possess a relatively broad ecological amplitude and were collected with a high frequency at 
many sites. However, their optimum was clearly at medium altitudes and their frequency de¬ 
creased both towards higher altitudes and lowlands. The third species group included Nemasto¬ 
ma lugubre and Oligolophus tridens. Their frequency and abundance was high everywhere, 
except for man-made habitats. Their presence was of little indicative value. Astrobunus lae- 
vipes, Trogulus nepaeformis and 71 tricarinatus formed the next species group which was miss¬ 
ing in mountain forests and above timberline. The frequency of these species was relatively low. 
The last but one group included five species, Egaenus convexus, Lacinius horridus , Opilio 
parietinus , Phalangium opilio and Zachaeus crista. They are typical of open, dry habitats and 
woods in dry regions. The assignment of Lacinius dentiger to this group seems to be uncertain. 
The last species group included species which reached the highest frequency in man-made ha¬ 
bitats. Some of these species can be found also under natural conditions ( Leiobunum blackwalli , 
L. rotundum, Opilio saxatilis). The last species, Opilio canestrinii, is, as far as known, limited 
in the Czech Republic to man-made habitats. 

DISCUSSION 

Out of the 32 species known from the Czech Republic only two were missing in the database: 
Nelima semproni Szalay, 1951 is a thermophilous species known from a small area in southern 
Moravia (Silhavy 1971a) recently discovered in the neighbourhood of Louny (RouSar 1997). 
The other species not represented in the database was Paranemastoma kochi (Nowicki, 1870). 
This is a Carpathian element reaching its westernmost localities in the Moravskoslezske Besky- 
dy Mts. (Silhavy 1972). Unfortunately, two species were collected as a single individual and 
three more species were found on one locality only so that for these species the analysis present¬ 
ed above should be considered as preliminary. Further data are needed to complete the picture of 
their associations with other species and their environmental demands. On the other hand, 16 
species were found at 10 and more sites, so that enough data were at our disposal to define their 
participation in harvestman assemblages. 

The 117 sites did not cover the area of the Czech Republic equally. There were no data from 
the westermost part of the Czech Republic, nor from a large area between Praha and SF. Mora¬ 
via. On the other hand, extensive material from the Krkonose Mts. and the Jeseniky Mts. has 
been collected. Dry habitats were underrepresented in the database as a result of difficulties with 
the utilisation of pitfall traps at sites with shallow soils and direct sunshine. Considering indi¬ 
vidual species, long-legged Leiobunum species are possibly underrepresented in the material 
similarly as Lacinius dentiger, a species abundant in shrub and tree layers. However, all these 
species were missing or rare also as juveniles in spite of the fact that young individuals of all 
harvestmen are living at the soil surface because of their inability to regulate their internal water 
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regime in shrub and tree layers where air humidity is often too low. Therefore, I believe that the 
material available for the analysis quite well represented harvestman assemblages of the Czech 
Republic. 

The analysis presented in this papier indicated that most harvestmen species have relatively 
broad ecological amplitudes along the main environmental gradients. However, there were se¬ 
veral species assemblages which indicated their habitats quite well, much better than individual 
species did. In the upper belts of mountains usually relatively species-poor assemblages were 
found. There were also a few species usually missing at lower elevations, such as Nemasloma 
triste, lschyropsalis hellwigi , /. manicata and Plalybunus pallidus. They are characterized by a 
scattered distribution over the whole country and relatively low population density. Alpine de¬ 
rivatives of the abovementioned mountain forest fauna are species-poor with no species limited 
to this belt. There was no difference between species assemblages colonizing the inner environ¬ 
ment of stony debris and those occurring in alpine peatbogs. Both of them were species-poor 
derivatives of the mountain forest species assemblages. This contrasts to a specific spider fauna 
of stony debris which include several relict species, in Central liurope limited to this environ¬ 
ment (Ruzicka et al. 1989, RuiiCka & Zacharda 1994, Ruiicka et al. 1995). In contrast, dry 
environments in lowlands have a distinct species composition of harvestmen with several spe¬ 
cies limited to this environment ( Zachaeus crista, Astmbunus laevipes, Egaenus convexus, La- 
cinius horridus). The third extreme is represented by synanthropic habitats. All harvestmen 
species in this environment are annual, with overwintering eggs and with adults in the late 
summer up to the end of the year. They are long-legged and belong to three independent evolu¬ 
tionary units - the subfamilies Lciobuninac, Opilioninac and Phalangiinae. All of them arc 
evolutionary young and derived lineages (Martens 1978). 

The results of CCA ordination of the species suggesting environmental demands and distri¬ 
butional limits caused by the local environment corresponded well to the literature data on 
individual species (summarized by Martens 1978, for example). Still, there are a few species 
which require some comments: Leiobunum limbatum was found exclusively on walls in cities. 
This is a species spreading in recent times up to the foot of the mountains (e. g., Pec pod 
Snezkou, 700 m a. s. 1.) where it reaches very high abundance. So far it has been reported from 
a few localities from the Czech Republic (Radnice near Plzen - Martens 1978, Netin near Velke 
Mezirici - Kratochvll 1934, B116 Karpaty - BezdSCka 1996, the valley of Bezrucovo udoli near 
Chomutov, Hradec Kralove, Trebon, Praha, Pec pod Snezkou, Trulnov - Klimes & Rousar in 
press). Most of them, if not all, are synanthropic. Under natural conditions the species is usually 
found on rocks in forests of various types (Martens 1978). Its distribution out of towns needs 
more attention in the Czech Republic. Similarly, the habitat requirements of L. blackwalli are 
poorly known. In Germany this species is less synanthropic than L. ratundum (Martens 1978). 
However, the data from the Czech Republic are too scarce to make any conclusion about habitat 
preference of this species (Silhavy 1956, 1971b, Klimes & RouSar in press). The third synan¬ 
thropic species in the data set is Opilio canestrinii. In the Czech Republic it has been discovered 
in 1994 and a number of localities has been found since, both in Bohemia and Moravia, up to the 
feet of mountains (Klimes & Rousar in press). So far no occurrence out of towns and villages has 
been recorded even if its high abundance in gardens and reports from Germany (Bliss 1982, 
Bachmann & Schaefer 1983, Malten 1991) indicate that its spreading to natural habitats can be 
expected in the near future. 

Egaenus convexus and Zachaeus crista are species with most localities in the Balkan Penin¬ 
sula (Starega 1976, Martens 1978). In the Bile Karpaty Mts. they reach their north-western 
distributional limit. Their position in the CCA ordination in Fig. 3 is therefore strongly affected 
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by their distributional limits in the Czech Republic which seems to be, at least partly, historical¬ 
ly determined, as they are missing in other warm and dry regions of South Moravia. Astrobunus 
laevipes is a thermophilous species and SE European zoogeographical element. In contrast to 
the two species discussed above it also spread to Bohemia, and along the Labe River to Germa¬ 
ny, north up to Halle/Saale. Besides, there are a few isolated localities in Bayern. Hessen and 
Baden Wiirttemberg (Baumann et al. 1992). Recently a wider distribution in Bohemia has been 
discovered (Klimes & Rousar in press). Its distribution along the moisture gradient is wider 
than those of Egaenus convexus and Zachaeus crista; Astrobunus laevipes has been recorded 
both at xerothermic localities and in wetlands. 

Platybunus pallidus and lschyropsalis manicata are two mountain species with a Carpathian 
distribution. The first species was represented in the data set by occurrence at a single locality in 
the Moravskoslezske Beskydy Mts., in spite of the fact that Silhavy (1947) found it quite com¬ 
mon in the Jeseniky Mts. from where I had extensive material at my disposal. lschyropsalis 
manicata was collected in the Czech Republic only in the easternmost part of North Moravia by 
Maca (Silhavy 1973) and Sechterova-Spidakovd (1988). In the Carpathians it is a forest species 
of the mountain belt preferring colder localities with a high air humidity (Avram 1964). Sur¬ 
prisingly, its locality in the Moravskoslezske Beskydy is quite open and close to the top of a 
mountain. However, stony debris partly covered by soil and shrubby vegetation offer a suitable 
micro-environment for this species. It occurs there together with I. hellwigi (subsp. hellwigi ), a 
Central European species scattered over hills and mountains in the whole country and occurring 
at all localities known to me at low abundance. 

Most of the species occupying the central part of the CCA diagram (Fig. 3) colonize a wide 
range of environments except for several mountain taxa, such as Nemastoma triste, Gvas tita- 
nus, Miiostoma chrysomelas and melanistic variant of Nemastoma lugubre which strongly pre¬ 
fer environments where cold temperature and high air moisture prevail during the whole year 
and which are not affected by humans. This kind of habitats sometimes also occurs at lower 
elevations where these species may survive as relict populations. 
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APPENDIX 


Survey of material Quadrangles of the square grid according to Buchar (1982) are given. 


No. Locality' 

Quadrangle 

Collector & Year / Reference 

1 

Jcscniky, boltomofthc Vclka kotlina cirque 

5969 

leg. V. Kavalcova, 1995 

2 

Jcscniky, Vclka kotlina cirque, Daphno- Accrctum 

5969 

leg Tajovsky, 1994-1995 

3 

Jcscniky, Vclka kotlina cirque, Thesio-Nardetum 

5969 

leg. Tajovsky, 1994-1995 

4 

Jcscniky, Vclka kotlina cirque, Fcstuco-Vacdnietum 

5969 

leg. Tajovsky, 1994-1995 

5 

Jcscniky, Vclka kotlina cirque, Poo-Deschampsietum 

5969 

leg. Tajovsky, 1994-1995 

6 

Jcscniky, Vclka kotlina cirque, Adcnostylctum alliariac 

5969 

leg. Tajovsky, 1994—1995 

7 

Jcscniky, Vclka kotlina cirque, Fagctum 

5969 

leg. Tajovsky, 1994 1995 

8 

Jcscniky, Vclka kotlina cirque, Laserpitio-Dactylidctum 

5969 

leg. Tajovsky, 1994-1995 

9 

Jcscniky, Vclka kotlina cirque, Calamagrostio-Piceetum 

5969 

leg. Tajovsky, 1994-1995 

10 

Jcseniky, Vclka kotlina cirque, Fesluco-Vaccinictum 

5969 

leg. Tajovsky, 1994-1995 

11 

Jcscniky, Skfitck peatbog 

6068 

leg. I. Chvitalovi, 1990-1991 

12 

Jcseniky, Rcjviz peatbog 

5769 

leg. V. Kavalcovi, 1995 

13 

Broumovsko, Kovafova roklc 

5463 

leg. J. SpiSek, 1995 

14 

Broumovsko, OstaS and Hcjda 

5463 

leg. J. SpiSek, 1995 

15 

KrkonoSc, UpskA raSclina peatbog 

5260 

leg. Tajovsky, 1989-1991 

Id 

KrkonoSc, Tfidomi 

5259 

leg. TajovskY, 1989-1991 

17 

KrkonoSc, Navorska jama 

5259 

leg Tajovsky, 1989 1991 

18 

KrkonoSc, V bazinkach 

5259 

leg Tajovsky, 1989 1991 

19 

KrkonoSc, Schustlcrova zahridka 

5259 

leg Tajovsky, 1989-1991 

20 

KrkonoSc, Pfcdni Rcnncrovky, clearing 

5260 

leg. Tajovsky, 1989-1991 

21 

KrkonoSc, Zadnt Rcnncrovky 

5260 

leg Tajovsky, 1989-1991 

22 

KrkonoSc, StudniCnl hora 

5260 

leg Tajovsky, 1989 1991 

23 

KrkonoSc, Paniavska louka peatbog 

5259 

leg. Tajovsky, 1989-1991 

24 

KrkonoSc, Dvoraiky 

5259 

leg. Tajovsky, 1989-1991 

25 

KrkonoSc, Dvoradky, the plots treated by Roundup 

5259 

leg. Tajovsky, 1989-1991 

26 

KrkonoSc, Pfcdni Rcnncrovky - Kostlivdi les 

5260 

leg. Tajovsky, 1989-1991 

27 

KrkonoSc, Podbaiinkami 

5259 

leg. Tajovsky, 1989-1991 

28 

N Bohemia, Kamcncc 

5252 

leg. V. Ru2idka, 1993-1994 

29 

S Bohemia. Dlouha Vcs (incomplete material) 

6950 

leg. K. Tajovsky, 1987-1988 

30 

Bile Karpaty Mis., National Reserve of Certoryje 

7170 

leg. L. KlimeS, 1994 

31 

Orlicke hory Mts., National Reserve of Bukatka 

5664 

leg B MoceV 

32 

Kokofinsko, Kokofinsky dCd, Harasov, 




Carex wetland at the pond of Harasov 

5553 

leg. L. Beran, 1995-1996 

33 

Kokofinsko, springs of the PSovka River, Carex wetland 

5553 

leg. L. Beran, 1995-1996 

34 

Kokofinsko, Ronov, scree, xerothcrmic SW slopes and a sparse forest 

5553 

leg. L. Beran, 1995-1996 
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No. Locality Quadrangle 


35 Kokofinsko. wetlands near Lihfichovka: 

Carex wetland at the Ruprcchticc village 5553 

36 Kokofinsko, wetlands near Libychovka. spring alder carr near Vrabcov 5553 

37 Kokofinsko, Ronov, sparse scree forest and margin of a scree 5553 

38 Kokofinsko, Kokofinsky dul, Vojtgchov, 

aidcrcarral the Stfibmik fishpond 5553 

39 S Moravia, National Reserve of RanSpurk 7367 

40 E Bohemia, the National Reserve of Tcplicko-Adr$paSsk6slrily 5462 

41 Kfivoklit Landscape Protected Area, VfclkaPleS, Vuznice 5949 

42 Brdy Mts.. SlraSice, Reserva 6248 

43 Sumava Mts., National NatureReserveofBoubin 7048 

44 PSlava Protected Landscape Area, Nature Reserve of Slanisko 7166 

45 Krilicky Snbznik, valley ofthe Morava River, 590 m a. s. 1, 5866 

46 Krilicky Sn&znik, valley ofthe Morava River, 650 m a. s. I. 5866 

47 Krilicky SniSinik, valley ofthe Morava River, 720 m a. s.l 5866 

48 Krilicky Sn£2nik, valley ofthe Morava River, 825 in a. s. I. 5867 

49 Krilicky Sniznik, valley ofthe Morava River, 880 m a. s. 1. 5867 

50 Krilicky Sneznik, valley ofthe Morava River, 930 m a. s.l. 5867 

51 Krilicky Sn&znik, valley ofthe Morava River, 990 m a. s, 1. 5867 

52 Krilicky Sn£2nik, valleyofiheMoravaRivcr, 106Oma. s. I. 5867 

53 Krilicky Sn£2nik, S slope of Krilicky Sn£2nik, 1150 m a. s. I. 5867 

54 Krilicky Sn£znik,S slope of KrilictySnSznilc, 1220m a. s.l. 5867 

55 Krilicky Snfiznik, S slopcof Krilicky SnSinik, 1300 ma.s. I. 5867 

56 Krilicky Sn62nik, S slopeof Krilicky Sn£inik, 1375 m a. s. 1. 5867 

57 Krilicky Sn62nlk,S slope of Krilicky Sn£2nik, 1420 mas. 1. 5767 

58 Stropnicc: peatbog 7254 

59 Stropnicc: meadows 7254 

60 StraSicc: woods and meadow patches surrounded by arable land 6248 

61 Pomoravi Protected Landscape Area, Mladef, arable land 

within a clearing 6268 

62 Pomoravi Protected Landscape Area, MladcJ, ccotonc between 

arable land and a flooded towiand forest 6268 

63 Pomoravi Protected Landscape Area, Mladcf, flooded lowland forest 6268 

64 Cuberriicc Nature Reserve, pitfall traps 1,2 and 5 6568 

65 Cubcmicc Nature Reserve, pitfall traps 3 and 4 6568 

66 Cubcmicc Nature Reserve, pitfall traps 7 and B 6568 

67 Cubcmicc Nature Reserve, pitfall traps 8 to 14,16, A and F 6568 

68 Cubcmicc Nature Reserve, pitfall trap 19 6568 

69 Cubcmicc Nature Reserve, pitfall trap S 6568 

70 Cubcmicc Nature Reserve, pitfall trap 6 6568 

71 CubcmiceNature Reserve, pitfall trap 15 6568 

72 Cubcmicc Nature Reserve, pitfall trap R 6568 

73 screes in the KrkonoSc Mts, 5259,5260 

74 screes on Mt. Krilicky Sniinik 5767 

75 Peep. Snbzkou, on walls 5360 

76 Praha, on walls 5952 

77 Hradec Krilovc,on walls 5760,5761 

78 Hradec Krilovi, on walls 5760,5761 

79 Lcdnicc, floodplain forest: soil andherb layer,sifting, sweeping 7166 

80 Lcdnicc, Ulmi Fraxincta 7166 

8t Beskydy, StnrkMf 6476 

82 Prostfijov, Ceehovicc, old field 6568 

83 Prostdjov, Domamysliee, old field 6568 

84 Prostcjov, Stiehovicc, old field 6568 

85 Prostcjov, Ohrozim, old field 6468 


Collector & Year / Reference 


leg. L. Beran, 1995-1996 
leg. L. Beran, 1995-1996 
leg. L. Beran, 1995-1996 

leg L. Beran. 1995-1996 
leg J. Chytil, 1993 
leg. V.Riiztdka, 1991-1993 
leg V. Ruzi£ka, 1993-1994 
leg L. KlimeS, 1983 
leg V.Ruirika, 1989 
leg. J. Chytil, 1993 
leg, L. KlimeS, 1985 
teg. L. KlimeS, 1985 
leg L KlimeS, 1985 
leg. L. KlimeS. 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. L. KlimeS, 1985 
leg. V. R02i£ka, 1989 
leg. V. Ruzifka, 1989 
leg. L. KlimeS, 1983 

KlimeS & Spiiikova 1984 

KlimeS * SpiSakova 1984 
KlimeS & Spitakovl 1984 
leg, KlimeS & Spifakova, 1982 
leg. KlimeS & Spifiakova, 1982 
teg KlimeS & Spifakova, 1982 
leg. KlimeS & SpiSakovi, 1982 
leg. KlimeS* Spifakova, 1982 
leg. KlimeS* SpiCakova, 1982 
leg. KlimeS* Spitakova, 1982 
leg. KlimeS* SpifikovA. 1982 
leg. KlimeS &Spi£akovA, 1982 
leg. V. Riiiiika, 1988-1989 
leg. V. Ruirfka, 1993-1994 
leg. L. KlimeS, 1996 
leg. L. KlimeS, 1996 
leg. L. KlimeS, 1996 
leg. L. KlimeS, 1987 
Kfistek 1991 
Obrtcl 1976 
Sechtcrova 1988 
Sechtcrova 1987 
ScebtcrovA 1987 
ScchtcrovA 1987 
ScchtcrovA 1987 
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86 Kfivoklatsko. 1'cstucclalia valesiacae, Alysso-Potontillctum 
arcnari ac. Hypcrico- Sc Ictan th ion, Tri fol io-Gerani etca 
8? Krivoktetsko, Cynancho-Qucrcetum 

88 Kfivoklatsko, Cynancho-Quercetum/scree forest 

89 Kfivoklatsko, Gcnisto-Quercion 

90 Kfivoklatsko, Gcnisto-Quercion 

91 Kfivoklitsko.Galio-Carpinctuin 

92 Kfivoklatsko, Accri-Fraxinctum mercurialetosum 

93 Kfivoklatsko, Accri-Carpinctum 

94 Kfivoklatsko, Accri-Carpinetum 

95 Kfivoklatsko, Tilio-Acerion 

96 Kfivoklatsko, frogmens of Acerion 

97 Kfivoklatsko, Accri-Carpinetum 

98 Kfivoklatsko, Tilio cordatac-Fagctum 

99 Kfivoklatsko, fragments of Alnion 

100 Kfivoklatsko, fragments of Alnion 

101 Kfivoklatsko, xerothermic rocky steppe, Hyperico-Sclcranthionpcrennis 

102 Kfivoklatsko, Quercionpubcsccntis 

103 Kfivoklatsko, a scree without vascular plants 

104 Kfivoklatsko, Accri-Carpinctum, a scree forest 

105 Kfivoklatsko, Melampyro ncmorosi-Carpinetum, 
subas. luzulctosum, acid form 

106 Kfivoklatsko, Melampyro ncmorosi-Carpinetum, 
subas. luzuletosum, typical form 

107 Kfivoklatsko, 

Melampyro ncmorosi-Carpinetum /Tilio cordatae-Fagetum 

108 Kfivoklatsko, Tilio cordatae-Fagetum with Calamagrostis 

109 Kfivoklatsko, Tilio cordatac-Fagctum with Oxalis 

110 Kfivoklatsko, Tilio cordatac-Fagctum tvith^spej-tt/oodorara 

111 Kfivoklatsko, the bank of the Prostfedni potok stream, with ferns 

112 Kfivoklatsko, the bank of the Roudny stream with aFugics forest 
! 13 Kfivoklatsko. the bank oftlie Roudny stream with an deer forest 

114 Tfcbofi, Wet meadows, rudcralizcd canal bank with Urtica dioica 

115 Tfcbofi, Wet meadows, Salix cinerea shrub 

116 Tfcbofi, Wet meadows, Alopecuruspratensis -dominated meadow 

117 Tfcbofi, Wet meadows, wetland dominated by Care*gracilis 


5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

§niaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

5949 

Smaha 1983 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6048 

Smaha 1984 

6954 

KlimcS 1997 

6954 

KlimcS 1997 

6954 

KlimcS 1997 

6954 

KlimcS 1997 


309 




Ada Soc. Zool. Bohem. 61: 311-371, 1997 
ISSN 0862-5247 


Revision of the genera Lychas and Hemilychas, with descriptions of six 
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Abstract. The genus Lychas C. L. Koch, 1845 is revised, with diagnostic characters and geographic distributions 
given for all of its species, Lcctotypes and/or paralcctotypcs are designated for Lychas asper obscurus Kracpclin, 1913, 

I,, braueri (Kracpclin, 1896)./,. baldasseroni Caporiacco, 1947,/,. marmoreus kimberleyanus Kracpclin, 1916,/,. 
marmoreus splendens Kraepelin, 1916,/, mjobergi Kracpclin, 1916,/,. obsti Kracpelin, 1913,/,. per/Wuj (Keyserling, 
1885),/,. shelfordi (Borelli, 1904),/,. shoplandi (Oates, 1888),/,. spinatus Kracpclin, 1916,/. tncarinatus (Simon, 
1884),!. tweediei Kopslcin, 1937, and L. varwlus papuanus { JhoxcW, 1888),/. asper obscurus Kracpclin, 1913, is 
synonymized with the nominotypicalZ. asper asper [ Pocock, 1891);/. burden regulosus Biruia, 1916, and L. burdoi 
rhodesianus Lawrence, 19.38, are synonymized with the nominotypical/,. burdo i burdoi (Simon, 18R2); /. tweediei 
Kopstein, 1937, is synonymized with /. has,'! (Pocock, 1891); L. mentaweius Roewer, 1943, L. baldasseroni 
Caporiacco, 1947, and/, nucifer Basu, 1964, are synonymized with/, mucronatus (habricius, 1798);/. decoratus 
Basu, 1964, is synonymized with/, nigristernis (Pocock. 1899); and/, ntgrimanus Kracpclin, 1898, is synonymized 
with /. scutilus C. L. Koch, 1845, In contrast, L. mjobergi Kracpclin, 1916, is considered valid. L. buchari sp. n. 
(Australia), Z. farkasi sp. n. (Nepal), /. heurtaultae sp. n. (Nepal), Z. hillyardi sp. r. (India), Z. lourencoi sp n. 
(Indonesia), and L rackae sp. n. (India) arc described and a key for species of the genus Lychas is provided, h irst 
record of /. laevifrons (Pocock, 1897) for Nepal, L. shelfordi (Borelli, 1904) for Indonesia are established. The 
genus Hemilychas Hirst. 1911, with the type species Hemilychas alexandrimts Hirst. 1911, is re-detined and 
differentiated from Lychas by the fifth mctasomal segment which is without keels and punctate (as in Orthochirus 
Karsch, 1892) rather than granulate or smooth. 

Taxonomy, description, revision, new species, new combination, checklist, key, Scorpiones, Buthidae, Lychas, 
Hemilychas stat. it., Afrotropical region, Oriental region, Australia 

INTRODUCTION 

The genus Lychas includes 35 species occurring from Afrotropical region through Seychelles 
and Mauritius Islands, lrtdo-Malayan region, and southern part of the Palearctic region (China, 
Nepal) to Australia (Table 2). The wide distribution is probably accountable for the lack of a 
comprehensive revision. Type specimens are in a number of institutions, e. g. the holotype of L. 
burdoi in the Museum national d’Histoire naturelle in Paris, the holotype of L. burdoi rhode- 
sianus in the Transvaal Museum in Pretoria, and the holotype of L. burdoi regulosus allegedly 
in the Zoological Institute of the Russian Academy of Sciences in St. Petersburg (where it could 
not have been located, however). Other type specimens are at museums in Germany, England, 
Australia, and India, making a revisionary work difficult and time-consuming. Fortunately, 
most of the institutions contacted kindly made available to me type specimens as well as their 
unidentified material of Lychas, which has allowed me to include all of FKCP, HNMM, MZUF, 
NMPC, SMP'D, ZMHB, and ZMUH Lychas and most of the NHMB and MNHM holdings. 
Unfortunately, I have not been able to examine either types or any other specimens of seven 
Lychas species, including “ Lychas sp.?’’ from Sri Lanka noted by Vachon (1982: 85). 
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MATERIAL AND METHODS 

The institutional abbreviations listed below and used throughout are mostly after Arett et al. (1993), only FKCP and MBCZ 

are my own. 

BMNH: British Museum (Natural History), London, England 

FKCP; FrantiSek Kovafik Collection, Prague, Czech Republic 

HNHM: Hungarian Natural History Museum, Budapest, Hungary 

MBCZ; MattE. BraunwalderCollection,Zurich,Switzerland 

MCSN: Musco Civico de Storia Naturalc„Giacomo Doria“, Genova, Italy 

MNHN: Museum national d’llistoire naturelle, Paris, France 

MRSN: Musco Regionaledi Scienze Naturali, Torino, Italy 

MZUF: Museo Zoologico de „La Specula", Firenze, Italy 

NHMB: Naturhistorischcs Museum Basel, Switzerland 

NMPC; National Museum (Natural History), Praha, Czech Republic 

NZSI: National Zoological Survey of India, Calcutta, India 

UZM1): UniversitetsZoologiskeMuseeC Copenhagen, Denmark 

SMFD: Forschungsmstitut und Naturmuseuin Senekenberg. Frankfurt am Mam, Germany 
TMSA: Transvaal Museum, Pretoria, Republic of South Africa 
ZMHB; Museum fur Naturkundc dcr Humboldt-Uni versitSt zu Berlin, Germany 
ZMUH: Zoologisches Institut und Zoologisches Museum, Univcrsitat Hamburg, Germany 

Other abbreviations arc as follows: 

M: male 

F: female 

A; specimens preserved in alcohol 

E: specimens mounted dry 

im: immature 

TL: type locality 

HT: holotypc 

AT: allotype 

PT: paratype 

LT: lectotypc 

PLT: paraleclolype 

ST: syntype 

Type localities arc given exactly as in the original descriptions. Type locality is followed by the repository of the holotypc or 
lectotypc. 

Under material, the country is followed by all information given on the locality label 

Unfortunately, some locality labels arc difficult to read, e. g. the original labels ofL. hurdo; at ZMHB dating from 1890- 
1920. which may have caused a few inaccuracies in their transcription. Certain label data have proven altogether undeci¬ 
pherable. 

All specimen numbers including those of Prof. Max Vachon (c. g. VA 2467) are given for the sake of completeness, 
although Dr l ourcn^o has informed me that no notations pertaining to Vachon’s numbers appear to have been preserved. 

This study was conducted in 1995-1997. Each examined specimen bears a label in Ariel or Times New Roman font 
produced on a laser printer. The label contains the generic and species name; author and year of the original description; 
whether the specimen is the holotypc, lectotypc, or paralcctotypc; whether I have designated (dsg.), determined (del.), or only 
revised (rev.) the specimen; and my name plus the year of the examination. 


Lychas C. L. Koch, 1845 

(Figs 1-116, 122, 123, Tables 1-3) 

PitumnusC. L, Koch, 1837: 38 [praeocc. by Piiumnus Leach, 1815: Crustacea) = Repucha Franckc, 1985: 12,nom. nov. 
(syn. by Franckc 1985:12). 

Scorpio (Androctanus): Gcrvais, 1843: 129. 

Scorpio (Androctones) [sic]: Gervais, 1844: 207 (in part). 

Lychas C. L. Koch, 1845b: 3 (in part); 1850: 92 (in part); Pocock, 1899: 834; 1900: 35; Purcell, 1902; 173 (in part): 
Kracpcltn, 1905; 335; 1908:87; 1911: 60; 1913: 132, 172; 1916: 22 (in part); Birula, 1917a: 105 (in part); 1917b: 164; 
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Kopstcin, 1921: 121; Glaucrt, 1925: 94 (in pan); Werner, 1934: 271, Rnewer, 1943: 210; Takashima. 1945: 73 (in part); 
Vachon, 1953: 10; Probst, 1973: 322; Vachon, 1974: 906; Lamoral & Rcynders, 1975: 510 (in part); L. E. Koch, 1977: 123 
(in part); Newlands & Martindalc, 1980: 69; L, E. Koch, 1981: 875 (in part); Vachon, 1982: 84; Tikader & Bastawade, 
1983: 40; Vachon, 1985: 99; 1986:845 (in part), Sissom, 1990: 102 (inpan); Locket, 1993: 593 (in part), Kovafik, 1995: 
189 (in part). 

Lvchus [sic]: Kraepelin. 1907: 193, 

Lichus [sic] Fage, 1933: 26; 1936: 179. 

Lachas |jicJ: Page, 1944: 71. 

Lycos [stej: Hadley, 1974 (Franckc 1985:9). 

Lyches [sic]: Minocci, 1974: 2. 

Tityus C L. Koch, 1845a: 14 (in part). 

Tilhyus: C. L. Koch, 1850: 90 (in part). 

Jsometrus: Thorcll, 1876: 129 (in part); Pocock, 1891:433. 

Archisometrus Kracpclin, 1891:217 (in part); Wemer, 1934; 271; Pocock, 1893:306; Kraepelin, 1895:84; Pocock, 1897: 
110 (in part); Lonnberg, 1897: 195; Kraepelin, 1898: 3; 1899: 41; 1905: 196 (syn. by Pocock 1900: 35). 

Archiasametrux [sic] Stahnke, 1972 128 

Lychas (Dislotrichus )Tikader & Bastawade 1983: 41 (syn. by Vachon, 1986: 848). 

Lvchas {Alterotrichus) Tikader & Bastawade 1983: 52 (syn. by Kovafik, 1995; 188). 

Lychas (Endolrichus) Tikader & Bastawade 1983: 71 (syn. by Kovafik, 1995: 188). 

Type species. Lychas scutilus C. L. Koch, 1845. 

Diagnostic characters. A combination of characters differentiates this genus from all other 
genera of the family Buthidae. The basic trichobothrial pattern is beta (Figs 96-102 and Sissom 
1990: 70, fig. 3.3), the third and fourth legs have well developed tibial spurs, pectines bear 
fulcra (Sissom 1990: 92, fig. 3.17d), movable fingers of pedipalps have six cutting edges (rows 
of granules) (Figs 2-20), in lateral view the entire dorsal surface of the carapace is horizontal, 
the cheliceral fixed finger has a single ventral denticle, and the telson has a distinct subaculear 
tooth that is less pronounced only in L. mjobergi. The fifth metasomal segment has keels and is 
smooth or granulate, not punctate (Fig. 1). 

The genus is further characterized by one (most species) or three (L. braueri , L.farkasi sp. n. 
and some L. laevifrons and L. tricarinatus) dorsal mesosotnal keels, total length of 21.8 through 
86.5 mm, 8 through 26 pectinal teeth (Table 3), and eight or 10 keels on the first and second 
metasomal segments. The third mesosomal segment may bear as few as six and as many as 10 
keels. 

The color pattern is usually spotted. The base color is often yellow, with dark spots of varying 
size, but some species may lack spotting. 

Comments. L. E. Koch (1977: 123) considered Lychas C. L. Koch, 1845, to be a synonym of 
Isometrus Hemprich & Ehrenberg, 1828 (figured in 1828 and described in 1829). According to 
L. E. Koch (1977), the genus Lychas was described by C. L. Koch only in 1850. 

It is true that C. L. Koch (1845) listed Lychas maculatus (= Isometrus maculatus ) first, 
Lychas americanus (— Isometrus maculatus) second, and Lychas scutilus only third, although 
the latter was selected as the type species of the genus Lychas C. L. Koch, 1845, in accord with 
the rules of zoological nomenclature as then defined (Pocock, 1899: 834), and has been used as 
such since then (Pocock, 1900: 35; Vachon, 1985: 99; Vachon, 1986: 837). The taxonomic 
position of the genus Lychas has been discussed in detail by Vachon (1985). 

The genus Lychas includes 35 species. Its vast distribution and attempts to better understand 
relationships among the species have led to division into several subgenera. Hirst (1911) erected 
the Australian subgenus Hemilychas with type species Lychas ( Ilemilychas ) alexandrinus Hirst, 
1911. L. E. Koch (1977) compared Hirst’s characters with other species of the genus and con¬ 
cluded that they do not justify subgeneric status. However, examination of the holotype of Ly~ 
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chas (Hemilychas) alexandrinus convinces me that it belongs in a separate genus Hemilychas 
(see below). 

Tikader & Bastawadc (1983) divided I.ychas into the subgenera Distotrichus, Alterotrichus, 
and Endotrichus. In discord with the international rules of zoological nomenclature, none of 
their subgenera has been named Lychas. The subgenera are differentiated on distribution of the 
trichobothria dt, db, et, and est (Figs 56-66, Tikader & Bastawade 1983: 41; Vachon 1986: 847, 
figs 22 24). This distinction w'as doubted by Vachon (1986), because the distribution of these 
trichobothria varies even intraspecifically (Kovafik, 1995: 188). 

Lychas albimanus Henderson, 1919 

(Tables 2-3) 

Lychas albimanus Henderson, 1919: 379; Takashima. 1945: 84; L. E. Koch, 1977: 124; Kovafik, 1995: 189. 

Lychas (Endotrichus) albimanus : Tikader & Bastawadc, 1983:91. 

Type locality. India, Cochin State, Teak Forests; NZSI. 

Diagnostic characters. Total length 36 mm (Tikader & Bastawade 1983: 92) through 41mm 
(Henderson 1919: 380). Sixth cutting edge on movable finger of pedipalps without external and 
internal granules (Tikader & Bastawade 1983: 93, fig. 244). First and second metasomal seg¬ 
ments with 10 keels (second segment has two keels weakly developed), third and fourth seg¬ 
ments with eight keels (Tikader & Bastawade 1983: 94). For position and distribution of tri¬ 
chobothria on tibia, patella, and femur of pedipalps see Tikader & Bastawade 1983: 95, figs 
250-255. Pectinal teeth number 21 (Henderson 1919: 380; Tikader & Bastawade 1983: 94). 
Fingers of tibia of pedipalps are black and manus of tibia is white or yellowish (Henderson 1919: 
pi. 21, fig. 1; Tikader & Bastawadc 1983: 93, figs 242-243). 

Comments. The species is based on three specimens obtained by F. H. Gravely and B. Sundara 
Raj in September 1914 (Henderson 1919: 379). The description does not permit to ascertain 
whether the type series includes only females or both sexes. 

Unfortunately, I have not been able to examine the types or any other specimens of this 
species, and the diagnostic characters are therefore based solely on the authors cited. 
Distribution. India (Henderson 1919: 379). 

Lychas asper (Pocock, 1891) 

(Figs 2, 22, 54, 56-57, 112 115, Tables 1-3) 

Isometrus asper Pocock, 1891:445. 

Archisametrus asper'. Kraepclin, 1895: 86; 1899:49. 

Lychas asper Pocock, 1899: 834; Hirst, f 911: 4; Kraepclin, 1913: 173; Lampe, 1918: 194; Lovcridgc. 1925: 307; Gccr- 
aerts, 1953: 1065; Uclficld, 1956: 45; Lamoral& Rcyndcrs, 1975: 510; Farzanpay & Vachon. 1979: 140; Kovafik. 1995: 
189. 

Lychas asper abscurus Kraepclin, 1913: 174 (TL: Tanganjika, Kawende); Binila, 1915: 30; 1916: 51; Wcmcr, 1916: 87, 
Lampe, 1918 194; Borclli, 1925; 16; Moriggi, 1941; 91; Probsl, 1973: 323: Lamoral & Reyndcrs, 1975: 510; Moritz & 
Fischer. 1980: 320; Kovafik, 1995: 189.Syn. n. 

Archisomefrus asper obscurus: Caporiacco, J937:360; 1941:35; El-Hcnnawy, 1992:127. 

Type locality. Congo; BMNH. 

Type material. Tanzania: Ccntr. Africa, Kawcndc, 3FA (lectotypc, paralcctotypcs No. 3 and 4 of7. asper obscurus), leg. P. 
Reinhardt, ZMHB No. 7591; D. O, Africa, 1MA (im) (paralcctotype No. I of L. asper abscurus), leg. Glanning, ZMHB No. 
8147; Tanzania-see, IMA (im) (paralcctotype No. 2 of L. asper obscurus). leg. Rohm, ZMHB No. 10426; D. O. Afrika, 
Mkalama, X.I912, IFA (paralcctotype No. 5 oft. asper obscurus), leg. ObsL No 471, ZMUH; D O. Afrika. Mkalama, 
X. 1912. IMA (paralcctotype No 6 of L asper obscurus), IFA (paralcctotype No. 7 of L. asper obscurus), kg. Obst, 
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Tabic 1. Measurements (in millimeters) of Lychas and Hemilychas species. Line denoted "pectinaI teeth “ contains numbe 
of both left and right teeth separated by a colon 
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ZMUH. Zambia: N. W. Rhodesia, Brooken Hill, 20.IV 1911, 2FA (paratecto types Nos 8-9 of L. asper obscurus), leg. P. 
Timmen, ZMIJH. 

Other material. Angola: 6M3Fljuv.A, MNHN Nos RS 1029,3826, 4980,8057; W. Afr., Ambrizclti t 6.riU890,IFA, leg. 
Cpt. Hupfcr,ZMUH; W. Afr., Landana, 22. VIM 892, 3M2FIjuv.A. leg. II. Brauns, ZMUH; W. Afr., Ambriz, 1893, IFA, 
Mus. Leyden. ZMUH, 7 Angola, West Africa, Mus. Berlin, 1M2FA,ZMUH; West Africa. 1925, IFA, FKCP. Congo Re¬ 
public: 2FA.coll. J. Pinnock, BMNH No. BM 1899.4.18.2-3; IMA, FKCP. Congo (orSierraI.uonoor Seuegal), 6M28FA, 
coll. Simon, MNHN No RS 1473.Mozambique:Tctc, IV.1947.8FA, SMFDNo. 10085-6;Tele, V.1980,1M3FA, leg.?. 
Dv»m. FKCP. ?: West Africa. IMA, ZMHBNo. 7571,4MJ9Fljwv.A, leg. Falkenstein.ZMilBNo. 7513; ? West Africa, 
BFA.ZMMBNo. 7464, IFA. ZMI1B No, 7175: IM1FA, FKCP; Heymans, 1M3FA, MNHN No RS 5039; West Africa, 
Landana, 22.VII.I929, 1 MlFIjuv.AJcg. H. Brauns,ZMUH 

Diagnostic characters. Total length 25-53.4 mm. In contrast to female, male has longer meta- 
sorna (but not as long as in L. obsti, see Table 1) and fingers of pedipalps slightly twisted 
proximally. Sixth cutting edges on movable and fixed fingers of pedipalps with two external 
granules each (Fig. 2), and in some instances also with one internal granule. First and second 
metasornal segments with 10 keels, third a fourth segments with eight keels. Ventral surface of 
seventh mesosomal segment with two or four keels that may he inconspicuous. For position and 
distribution of tnchobothria on tibia of pedipalps see Figs 56 and 57. Pectinal teeth number 12- 
19. 

In the specimens from Mozambique the legs are dorsally spotted and ventrally yellowish 
brown. The mesosoinal segments are dark with six yellowish spots on the posterior margin. The 
metasoma is spotted, progressively darker posteriorly, and the fifth segment is entirely black, 
the telson is yellowish brown, however. The femur of the pedipalps is yellow with black spots, 
the patella is black with a minimum of light spots, and the manus is even lighter-colored than 
the fingers of the pedipalps. Manus may be rarely darker than fingers. 

Comments. This species is based on two specimens, a female from Angola and a male from the 
Congo (Pocock 1891: 447). According to Pocock the female is 30 mm long and the male is 36 
mm tong, and there are 14 pectinal teeth. 

I examined two females from the Congo, both identified by Pocock in 1895, and they agree 
with Pocock’s (1891; 445-447) description. One of them still has pectinal teeth preserved, and 
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they number 14 and 15. A century of preservation in alcohol has resulted in loss of the original 
color, but spotting on legs is still discernible. 

I examined the type series of L, asper obscurus and designated a lectotype and paralectotypes 
Nos 1-9. All males are immature but nevertheless show sexual dimorphism in the length of the 
inetasoma. Pectinal teeth of types number 17-18 in the males and 15-17 in the females from 
Tanzania and 15 in the females from Zambia. 

1 arrived at the opinion that L. asper obscurus and L. asper asper are synonyms only after 
examining a number of specimens and particularly the paralectotypes Nos. 7 9 of L. asper 
obscurus from Tanzania and Zambia. The shape oftelson and of subaculear tubercle (see Figs 
112-115) proved variable, and the existence of two subspecies is refuted also by geographic 
distribution. For instance, in the MNHN material from Angola are specimens that show features 
of both subspecies. 

Since I at first ihrought that the subspecies are valid, the initially examined specimens are 
incorrectly labeled as subspectfically distinct. 

Distribution, Angola, the Congo Republic (Pocock 1891: 447), Congo Democratic Republic 
(former Zaire) (Geeraerts, 1953: 1065), Tanzania (Kraepelin 1913: 176), Mozambique (Hirst 
1911: 4), Somalia (Borelli 1925: 16), and Zambia (Kraepelin 1913: 176). 

Lychas biharensis Tikader & Bastawade, 1983 

(Tables 2-3) 

Lychas ( Endotrkhus) biharensis Tikader & Bastawade, 1983:96, 

Lychas biharensis KovaHk, 1995: 189, 

Type locality. India, Bihar, Dist. Manbhum, Chaurasi; NZSI. 

Diagnostic characters. Total length 46.25 mm (Tikader & Bastawade 1983: 98). Sixth cutting 
edge on movable finger of pedipalps without external and internal granules (Tikader & Basta¬ 
wade 1983: figs 260 and 270). First through third metasomal segments with 10 keels (Ihird 
segment has two lateral keels sparsely but clearly granular), fourth segment with eight keels 
(Tikader & Bastawade 1983: 101). Second through sixth mesosomal segments with one dorsal 
carina. For position and distribution of trichobothria on tibia, patella, and femur of pedipalps 
see Tikader & Bastawade 1983: 99, figs 266-270. Pectinal teeth number 24 (Tikader & Basta¬ 
wade 1983: 100). 

Comments. The species is based on two females obtained by T. B. Sinha on 26 September 1948 
(Tikader & Bastawade 1983: 101). Unfortunately, I have not been able to examine the types or 
any other specimens of this species, and the diagnostic characters are therefore based solely on 
the authors cited. 

Distribution. India (Tikader & Bastawade 1983: 101). 

Lychas braueri (Kraepelin, 1896) 

(Figs 1, 42, 58. 95, 97, Tables 1- 3) 

Archisometrus braueri Kraepelin, 1896: 123; 1899: 46; Hirst. 1913:32. 

Lychas braueri: Lamoral & Rcyndcrs, 1975: 510; Vachon, 1986; 839; Kyvafik, 1995: 189; I.mir.-ngo, 1996: 38. 

Type locality. Insel Praslin (Seychellen); ZMUH. 

Type material. Republic of Seychelles: Praslin Island, 5. VII. 1896.1FA (Icctotypc), I M(im)A (para Icctotypc No. 1), 8ju- 
vsA before first ccdysis (paralectotypes Nos 2 -9), ljuv. A after first ccdysis (paralcctotypc No. 10), ljuv. A after second 
ccdysis (paralcctoiypc No. 11), leg, A. Braucr, ZMUH. 
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Other material. Republic of Seychelles: Praslin Island, 5.VII. 1896, 2F7juvsA, leg. A. Braucr, ZMHB No. 10427-8; 
Mahe Island. 6 III! 899,1MIFA, Deutsche Tiefsee-Expedition 1898/99, rev. M. Vachon 1979 (No. Va 2471), ZMHB No. 
J0800 



Figs 2-39. Figs 2-20 and 39 - movable fmger of pedipalps. Figs 21-38 - fixed finger of pcdipalps. Figs 2,22 -Lychas asper 
(Pocock), female fromBMNH Fig. 3-7. burdoi( Simon), female from FKCP. Figs 4,24—7. hillyardi sp. n.. male HT Figs 
5,25-7. krati Kovafik, female HT Figs6,26 L. /crai/Kovafik, female PT No. 9. Fig. 7 L. krah Kovafik, female PT No. 

6, defect. Figs 8,27 -L. taevifrons (Pocock), female from MNHN. Figs 9,28-7. nigristemis, female from FKCP. Figs 10, 
29-7. mucronatus( Fabricius), female HTofL. mentaweius Rocwer. Figs 11, 30-7. mjobergi Kracpelin, female LT. Figs 
12,31 L mucronatus (Fabricius), female from FKCP. Figs 13,32-7. nigrirremij(Pocock), female from FKCP Figs 14, 
33 7. oforf/Kracpelin, female PI,T No. 1. Figs 15,34 - 7. rackae sp. n., malellT. Figs 16, 35-7. scaher (Pocock), female 
from BMNH. Figs 17, 36 7. shoplandi (Oates), female LT Figs 18, 37 7. lourcncoi sp. n., female HT, Figs 19, 38 7. 
varialus (Thorell).juv. LT of7. marmoreus kimberleyanus Kiaepclin, Fig. 20-7. vamtur(Thorell), femalePLTNo I of 

7. spinatus Kracpelin. Figs 21,39-7. varialus (Thorell), female LT of7.jp/naiicrKraepelin, Fig. 23 -7. burdoi (Simon), 
female HT. 
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Diagnostic characters. Total length 25-36 mm. Sixth cutting edges on movable and fixed fin¬ 
gers of pedipalps without external and internal granules (Fig. 42). Dorsal surface of mesosoma 
with three conspicuous keels. 

First and second metasomal segments with 10 keels, third and fourth segments with eight 
keels. Ventral surface of seventh mesosomal segment with four conspicuous keels. For position 
and distribution of trichobothria on pedipalps see Figs 58, 95, and 97. Position of trichobothri- 
um db is variable, in one female (Mahe Island, ZMHB) between trichobothria et and est. Pecti- 
nal teeth number 14—18. Further characters include same length of metasoma in both sexes, 
blotched coloration, and smooth, glossy fifth metasomal segment and telson. Telson markedly 
prolonged (Kraepelin 1896: fig. 15). For habitus see Louren90, 1996: fig. 160. 

Comments. L. braueri differs markedly from other species of Lychas in having three keels on the 
mesosoma, but all other characters place it quite unequivocally in this genus. I am convinced 
that the species does not reguire a subgenus of its own because its similarity in habitus with L. 
burdoi is close, although the latter has only one keel on the dorsal surface of the mesosoma. 
Distribution. Republic of Seychelles: Praslin Island (Kraepelin 1896: 124), Mahe Island (Hirst, 
1913:32). 


Lychas buchari sp. n. 

(Fig. 108, Tables 1-3) 

Type locality. Australia; MNHN. 

Typl material. Australia: Australia (locality not known). 1 FA (holotype), collector not known, MNHN No. RS 4416. 

E tymology. Named after the Czech arachnologist Jan Buchar of the Charles University, Prague, 
who has done much for arachnology in the Czech Republic. 

Description. The total length of the male holotype is 42.4 mm. Measurements of the carapace, 
telson, segments of the metasoma and segments of the pedipalps, and numbers of pectinal teeth 
are given in Table 1. Pectinal teeth number 26. For the position and distribution of trichobothria 
on the tibia of pedipalps see Fig. 108. 

The base color is uniformly yellow to yellowish brown. 

The carapace is without keels but bears large granules. 

The femur, patella, manus, and fingers of pedipalps are dorsally and laterally uniformly 
yellow to yellowish brown. The manus of pedipalps has a lobe (Fig. 108). The fingers of pedi¬ 
palps are not proximally twisted. The sixth cutting edges on the movable and fixed fingers of 
pedipalps each bear one external granule (Figs 9 and 28). 

The mesosoma has an elevated median keel and large granules. The ventral surface of the 
seventh segment bears four conspicuous keels. 

The legs have the same color pattern as the pedipalps. 

The metasoma is dominantly yellowish brown, with the anterior parts of the second through 
fourth segments brown and the anterior three-quarters of the fifth segment black and its posteri¬ 
or quarter yellowish brown. The telson is yellowish brown with a black spot around the subac- 
ulear tooth. The first and second segments bear 10 keels; the third and fourth segments bear 
eight keels, with several granules on the third segment indicating two more keels. All keels on 
metasomal segments are composed of granules of approximately equal size. The subaculear 
tooth is terminally rounded, without granules. 

Affinities. The described features distinguish L. buchari sp. n. from all other species of the 
genus Lychas. They are recounted in the key below. 
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Figs 40-66. Figs 40-46 - movable finger ofpedi palps. Figs 47-53- fixed finger of pedipalps. Figs 54-55 - third segment of 
mclasoma. Figs 56-66-tibia of pedipalps Figs 40, 64 -Lychas hosei (Pocock), female HT. Figs 41,47- L. sculiiusC, L. 
Koch, male from FKCP Figs 42,58 -L braueri (Kraepclin), female LT. Figs 43,50 -L. infuscaius (Pocock), female from 
MNHN. Fig. 44 - L marmoreus (C. L. Koch), female LT of L marmoreus splendent Kraepclin. Figs 45,51 - L. shelfordi 
(Borelli), female from FKCP Figs46,53 L tricarinatus (Simon), female from SMFD. Fig. 48-/1. perftdus (Keyserling), 
female LT Fig 49 L. marmoreus (C. L. Koch), female from BMNH. Figs 52, 62 - L.flavimanus (Thorell), male from 
FKCP. Figs 54,57 -L. asper (Pocock), female LT ofX. asper abscurus Kraepefin Fig. 55 L. obsli Kraepclin, female from 
FKCP. Fig. 56 - L asper (Pocock), female from BMNH. Fig. 59 - L. burdoi (Simon), female HT. Fig. 60 - 1. bwdoi 
(Simon), female from FKCP. Fig. 61 - burdoi (Simon), female HT of L. burdoi rhodesianus Lawrence, Fig, 63 - L. 
hiltyardi sp n,, male HT Fig 65 L. hosei (Pocock), female LT of L.tweediei Kopstein. Fig. 66 -L. krali Kovarik, female 
HT. 
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L. buchari sp. n. is closest to L. mucronatus, from which it differs in having only one external 
granule at the sixth cutting edge on the movable finger of pedipalps. It differs from all other 
species of the genus Lychas in having the highest number of pectinal teeth (Table 3) and a lobe 
on the manus of pedipalps which is similar to that in some species of the genus Uroplectes 
Peters, 1861. 


Tabic 2, Geographical distribution of Lychas species 
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Lychas burdoi (Simon, 1882) 

(Figs 3, 23, 59-61, Tables 1-3) 

hometrus burdoi Simon, 1882: 58; Karsch, 1885: 134; Focock, 1891:443. 

Archisometrus burdoi Kracpelin, 1891: 222; 1898: 3; Pocock, 1898: 309; 1898: 430; 1898: 500; Kraepelin, 1899: 48, 
1901: 267; Strand, 1916:55. 

Lvchasburdoi: Purcell. 1902: 173; Hirst, 1911:4; Kracpelin, 1913: 174:Birula, 1915:21; 1916: 57; Loveridge, 1925:307, 
Werner, 1934:271; Roewcr, 1943:210; 1952:28; Geeraerts, 1953:1065; Lawrence, 1964:35; Probst, 1972:6; 1973:322; 
Lamoral&Reyndcrs, 1975: 511;Newlands&Martindalc, 1980: 69;Lourcn$o, 1983:192; Vachon, 1986: 839;Kovafik, 
1992; 183; Fitzpatrick, 1994: 23; Kovafik, 1995: 189 
Lychas burdai [sic]: Lonnberg, 1912:2. 

Lychas burdoi burdoi: Birula, 1915: 23. 

? = Lychas burdoi rugulosus Birula, 1915: 23 nomcn nudum. 

? = Lychas burdoiregulasus Birula, 19(6: 60 (TL: Britiscli Ost-Afrika, Ffusse Guaso-Nyiri); Lamoral & Reyttders, (975: 
511; Kovafik. 1995: 189. Syn. n. 

Lychas burdoi rhodesianus Lawrence, 1938: 290 (TL: South Rhodesia, Chirinda Forest, Silinda Mountain); 1955: 230; 
Lamoral&Reyndcrs, 1975:511; Kovafik, 1995: 189. Syn.n. 

Type locality. Zanzibar; MNHN. 

Type material Tanzania: Afr. Orient., Zanzibar, 1FA (holotypc of Lychas burdoi burdoi), MNHN No. RS 1480 Zimba¬ 
bwe: Chirinda Forest, Silinda Mountain. I FA (holotypc of Lychas burdoi rhodesianus), TMSA No. 8022. 

Other material, Congo Democratic Republic: D. O. Africa, Uvira, 1FA, leg. Grauer, ZMHB No. 10453; Uvira-Kivu, 
Dubois J. Th. (Irsac), 17.X.I957, lFA,MNHN;Luiswishi, Kipushi, Upper Shaba, 1090 m above sea level, I O X 1988, IFA, 
leg. E, K. Kisimbo, MBCZ No 496; Ehuirm, 1MA, MNHN No. RS 5040. Malawi: Br. Ccntr. Afr., Blantyre, 25.LX.1904, 
2M3FA, leg. K. Frickc, ZMUH. Mozambique 1927,1 FA, leg. Dr. David. NHMB No. 112a; Zambczc, Dc Chcmba env., 
1929, 1M1FA, leg. P. Lcsnc, MNHN No. RS 1484; 2FA, MNHN Nos RS 1458 and 1487. Tanzania: Zanzibar, IM1FA, 
MNHN No. RS 1478; Kilimanjaro. 3FA, leg. Hoenel, MNHN No. RS 1481; O Afrika,Tanga, IFA, SMFDNo. RII/6690; 
Korogwea/Rufer, 22.IX. 1888, IFA, leg. Stnhlmann,ZMUH;PlantageLcwa, Usambara, 26.IX.1888.2FA,leg. Stuhlmann, 
ZMUH. Bagamojo, 11.1890,1M2FA, ZMUH; DaresSalam, 28.XII.1895, IM2F ljuv.A, leg. Moller, ZMUH;Nyassa,Muya, 
1 -9. VI. 1898, I FA, leg. FuUebom. ZMHB No. 7863; Nyassasee, lF4juvsA (juvs before first eedysis), ZMHB No. 8067; 
Zangucbar, Uruguru, III. 1900,1 FA, leg. Leroy, Museum Pans, ZMUH; D. O. Africa, Pori bci Maliwc Logish Kilva,7.VI.I908, 
IFA, leg, Fraum. ZMHB No. 10478; D. O. Africa, Pori bai, Kuimaburu, I2.V1.1908, 3M3F14juvsA (juvs before first 
eedysis), ZMHB No. 10450; D. O. Africa, Morogoro, 7.VII.1909, IMA, 18.IX.1909. I Ml FA, leg Reuss, ZMHB Nos 
10440 and 10434; D. O. Africa, Mikindani, 1910, lM2Fljuv.A,X.1910,1 F'A. leg. Grote, ZMHB Nos 10429 and I0454.D. 
O. Africa, Moschincar Massai, XII.1911, IFA, ZMHB No. 10439; Dares Salam, 25.III.19U, 1M1FA, leg. Etchelbaum, 
ZMUH;D. O. Africa, Dar as Salam, 5 —61 1912, IM5FA, ZMHB No. 10431; D. O. Africa, Dar as Salam, near Tugulierge, 
IM5FA,leg Heinrist, ZMHB No. 10430; D. O. Africa, Dar as Salam, 2FA, ZMHB No. 10458; D. O, Africa, Goltigolo, 1.- 
9 XI 1912, IFA, ZMHB No. 10438; D, O. Africa, Kilimandscharo, 3000-2500 m. II. 1912, ljuv.A, leg. Schroder, ZMHB 
No. 10481; Kilimandscharo, 1912, 1 FA, ZMHB; D.O. Africa, Mikradam.X.i 916,1M1FA, leg. Grote, ZMHB No. 10479; 
Kilimanjaro, Mrongu, Kuturland, 1500 m, 1929, IFA, leg. O. Raum, ZMUH; D. O. Africa, Mlalo, 2M3FA (one male is 
immature), leg Pastor K. Rbhl, ZMHB No. 10432; D O. Africa. Songca, 1M3FA, leg. Philipps, ZMHB No. 10452, D O. 
Africa, Mpanda, St. glanning. IFA, ZMHB No. 10470; Bagamoyo, 7 V 1957, 4FA, leg Schweinitz, ZMHB No. 7557; 
Zanzibar, IM2FA, leg. Fischer, ZMHB No. 4100. Mujiji.Hoscmamn. IFA, ZMHB No. 10472 ;Kasojc camp, 16. 29.VII.I959, 
IM3FA, coll. 1. A. C.. 2nd O, U. Tanganyika Exp., MNHN; Pasagulu camp. 5.V11I.1959, IMA, coll. R. H . 2nd O. U, 
Tanganyika Exp., MNHN' No. 202; Kasagc, IFA, MNHN No. CO 51; Kasagc, 22.VriI.1959, IFA, MNHN No. CO 52; 
IMIFF,(let 1990, NMPC; 2FE. del.1987. FKCP: Utete-Rufiji, Kindwiivi, 10.-14.XII. 1993, 2M1FE, leg M. Sniiek, FKCP. 
?Tanzania O. Afrika, IFA, leg. Knippcs. SMFD; 28.111.1897,2M1FA, ZMHB No. 10451; D. Ostafrika, 10 VI. 1898, IFA, 
leg. Sticrling, ZMUH; D. O. Africa, Langcnburg, 17.1V.1898,3FA. No. 10477, V.-X.I898. 2MA, No. 7865. V.-X.1898. 
ljuv.A. No 10446, V X.I898, ljuv.A, No. 10496, 21.X.I898, 1M3FA, No. 7862, 23,XII. 1898, 1M3FA, No. 10459, 
1898. IFA.No. 10475, lll.-IV.I899, IFA,No. 10474,25.VIII. 1899, IMA,No. 10443, XII. 1899, IFA, No. 10480, 1899, 
IFA,No. 7864, 1899, IMA.No. 10447,1899, IFA, No, 10448,leg.Fullebom, ZMHB;D O. Africa. 12.VI.I898, 3MIFA, 
leg. Fronccn, ZMFIB No. 10457; D. O. Africa. Sangara, 4.III.I907, IFA, leg. Forster, ZMHB No. 10437, D O Africa, 
Lidcngc, 8.VJ1.I90R, IFA, leg. Framcn.ZMHB No. 19473:D. O. Africa, Tendaguru, VI. 1912, ljuv.A, leg Reck, ZMHB 
No. 10442; D. O. Africa, Kapions am Malamou Bcz Kilma, ljuv.A, ZMHB No, 10497; D. O. Africa, Bczirksnebcustclle 
Kibata, IFA, leg. Gouvcrmement, ZMHB No. 10436; D. O. Africa, Mahcngc-Bczirk, 2M4FA, ZMHB No. 10433; D. O. 
Africa, 4M5Fljuv.A, leg. Regner, ZMHB No. 10449; D O. Africa, IFA, leg Bcangel, ZMHB No. 10444; D. O Africa, 
IFA. leg. Dcmpwolfi, ZMHB No. 10441; D. O. Africa, Vossalor, 1 FA, ZMHB No. 10455; O. Afrika, IMA, leg. Tiesler, 
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ZMHBNo. 10495; O.Afnka, I FA, leg. Gotze, ZMHB No. l0476;NeuUelgolano, 1899,2FA, ZMHB No. 10456; Langubs, 
1899,1 FA, leg. Fiiilcbom, ZMHB No. 10445; Station Morobc. IF 15juvsA (before first eedysis), ZMHB No. 10435; Volkcno, 
I FA, ZMHB No. 7634; 1 FA, ZMHB No. 10460; ljuv.A, ZMHB No. 10471; Afrika, 2FA, ZMHB No. 7009; Ost Africa, 
Tundunu. 2.X 1926, IMA, leg. Braudes, ZMHB No. 2610/27. Zambia: N. W. Rhodesia, Broken Hill, 20.IV.1911, 1FA, 
leg. P. Timm, ZMUH.?: I MA, MNHN No. RS 1485. 

Diagnostic characters. Total length 25-40 mm, males usually smaller than females. Sixth cut¬ 
ting edges on movable and fixed fingers of pedipalps without external and internal granules 
(Figs 3 and 23). First metasomal segment has 10 keels, second segment may have eight but also 
10 keels, and third and fourth segments have eight keels. Lower surface of seventh segment, 
without keels. For position and distribution of trichobothria on tibia of pedipalps see Figs 59 
61. Position of trichobothrium db is variable (Figs 59-61). Habitus is shown in Fig. 1. Pectinal 
teeth number 13-18. 

Comments. The holotype of L. burdoi burdoi lacks the entire right pedipalp. Simon (1882) did 
not clearly mark the type, and the possibility that his description is based on another specimen 
thus cannot be excluded. Simon (1882: 58-59) gave a total length of 25 mm and 16-18 pectinal 
teeth. The holotype examined by me has a total length of 32.5 mm and 15-16 pectinal teeth 
(Table 1). 

The long preservation in alcohol obliterated the color of the holotype. In live specimens the 
legs and the femur of pedipalps are spotted, the patella is mostly dark, and the manus is light in 
comparison with the reddish-brown fingers, telson, and much of the fifth segment of the metas¬ 
oma. 

Upon examination of the holotype ofL burdoi rhodesiunus (total length 35.7 mm) 1 conclude 
that it does not differ from the nominotypical subspecies L burdoi burdoi. It is a female which 
Lawrence (1938) mistook for a male. 

The holotype of L. burdoi regulosus is said to be deposited at the Zoological Institute of 
Russian Academy of Sciences, St. Petersburg, but cannot be located and may have been perma¬ 
nently lost. Since Birula’s description (1916) docs not contain truly diagnostic characters and 
the available literature does not mention any other specimens, I believe this subspecies to be 
most likely invalid. 

Distribution, Congo Democratic Republic (former Zaire) (Roewer 1952: 28), Kenya (Pocock 
1891: 445), Malawi (Pocock 1898: 430), Mozambique (Birula 1916: 51), Republic of South 
Africa (Lawrence 1964: 35), Tanzania (Simon 1882: 58), Zambia (Hirst 1911: 4), and Zimba¬ 
bwe (Lawrence 1938: 290). 


Lvchas farkasi sp. n. 

(Fig. 122, Tables 1-3) 

Type locality. Nepal, Kotzoli; MNHN. 

Type material, Nepal: Kotzoli, 25.XI1.1966, IMA (holotype), leg. M. Hubert, MNHN No. RS 8225. 

Etymology. Named after Balazs Farkas of the Hungarian Natural History Museum, Budapest, 
Hungary. 

Description. The total length is 41.4 mm in the male holotype. Measurements of the carapace, 
telson, segments of the metasoma and segments of the pedipalps, and numbers of pectinal teeth 
are given in Table I. Pectinal teeth number 25. For the position and distribution of trichobothria 
on the tibia of pedipalps see Fig. 122. 

The base color is uniformly yellow to yellowish brown (long preservation in alcohol). 
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The carapace and manus of pedipalps are without keels but with numerous large granules. 
The sixth cutting edges on the movable fingers of pedipalps lack external and internal granules 
(Fig. 17). Fingers of pedipalps are proximally some what twisted (Fig. 122). 

The mesosoma bears three median keels and large granules. The lower surface of the seventh 
segment bears four keels and large granules. 

Tibial spurs on the third and fourth legs are markedly long. 

The metasoma bears large granules. The first through third metasomal segments bear 10 
keels, and the fourth segment bears eight keels. The subaculear tooth is pronounced, with gran¬ 
ules. 

Affinities. The described features distinguish L. farkasi sp. n. from all other species of the genus 
Lychas. They are recounted in the key below. 

I, farkasi sp. n. differs from L. feae (Myanmar, not included in the key) in the color of the 
manus of pedipalps, carapace, terga, and legs, which are black in L feae (Pocock 1900: 42). 

L. farkasi sp. n. is close to L. tricarinatus, from which it differs in having the manus of 
pedipalps granulated. 


Lychas feae (Thorell, J889) 

(Tables 2-3) 

Isometrusfeae Thorcli, 1889 569. 

Isometrusfeoe [sic]: Pocock. 1893: 296. 

Arckisometrus feae: Kracpeiin, 1895: 85; 1899: 51. 

Lychas feae. Pocock, 1900: 42; Kraepelin, 1913: 133; Takashima, 1945: 83; L. F. Koch, 1977: 124; Vachon, 1982 86; 
1986: 839; Kovarik, 1995: 189. 

Typf; locality. Shwegoo; MCSN. 

Diagnostic characters. Total length 26 mm in holotype (female, possibly immature) (Thorell 
1889: 570). Sixth cutting edge on movable finger of pedipalps without external and internal 
granules (Kraepelin 1913: 133). First through third metasomal segments with 10 keels, but two 
keels on third segment weakly developed (Thorell 1889: 569 and 571). Pectinal teeth number 
17-20 (Thorell 1889: 570), but Kraepelin counted 20-23 (Kraepelin 1913: 133). Fingers of 
tibia of pedipalps are light-colored and manus of tibia is dark (Thorell 1889: 573). 

Comments. The species is based on a female (possibly immature) obtained by Mr. Fea (Thorell 
1889: 573). Unfortunately, I have not been able to examine the types or any other specimens of 
this species, and the diagnostic characters are therefore based solely on the authors cited. 

Examination of the holotypes is needed, because it is possible that L.feae is a synonym of L. 
shoplandi (Oates, 1888). Kraepelin (1913:133) differentiated these two species by the number of 
keels on mesosomal segments, with L. shoplandi having three keels and L. feae having only one 
keel. I examined the type specimens of L. shoplandi from Myanmar and designated a lectotype. 
L. shoplandi has mesosomal segments with only one dorsal keel. 

Unfortunately, the MCSN holotype of L feae has not yet been found. Because of insufficient 
published data, I am unable to include this species in the key below. 

Distribution. Myanmar (Thorell 1889: 573). 

Lychas flavimanus (Thorell, 1888) 

(Figs 52, 62, Tables 1-3) 

IsometrusJlavimanus Thorell, 1888: 4C9; Pocock, 1894: 87. 

Arckisometrusflavimanus: Kraepelin, 1891:222; 1895: 85; 1899: 45 (in part) 
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Lvchasflavimanus: Kopslcin, 1921: 122; 1923: 186; Banks, 1928: $05;Giltay, 1931: 18; Kopstcin. 1937: 176; lakashima, 
1945: 78; L.E. Koch, 1977: 124. Vachon & Louren<;o, 1985:9; Vachon. 1986: 839: KovaHk, 1995: 189. 

Tyre locality. Sumatra, Aer Mancior; MCSN. 

TyremreiiiAL Indonesia: .Sumatra, Ajcr Mant eior, 1878, JMA (holotype), leg. O. Bcccari, MCSN 
Other matchial. Indonesia: Sumatra, Padang, 5.XII. 1899,1 FA. ZMI,'H; Sumatra, V, 1980, IMA(im), FKCP 

Diagnostic characters. Total length 33 mm in an immature male holotype and 42 mm in an 
adult female (Pocock 1894; 87). Sixth cutting edge on movable finger of pedipalps with three 
external granules (Fig. 40 and Pocock 1894: pi. 6, fig, 2a). Fixed finger with three external 
granules and one internal granule (Fig. 52). First metasomal segment with 10 keels, second 
through fourth segments with eight keels. For position and distribution of trichobothria on tibia 
(Fig. 62), patella, and femur of pedipalps sec Vachon 1986: 846, figs 15-21. Pectinal teeth 
number 15-19. 

Mesosoma, femur, and patella of pedipalps and legs are dark brown. Tibia and tarsomeres of 
legs, telson, and manus of pedipalps are pale yellow. Fingers of pedipalps are dark brown to 
black. Segments of metasoma are anteriorly brown and posteriorly dark brown. Legs may be 
variegated. For habitus of male see Pocock, 1897: pi. 6, fig. 2. 

Comments. The species is based on an examined immature male with 19 pcctinaf teeth. Pocock 
(1894: 87) included three specimens (two adult females and one juvenile) from Sinkarah, Su¬ 
matra, wilh 15-17 pectinal teeth. Kraepelin (1899: 45) concluded that this species has 15-21 
pectinal teeth, but at the same time incorrectly placed L. hosei in its synonymy. 

Distribution. Indonesia: Sumatra (Thorell 1888: 412), Borneo (Kopstein 1921: 122), and Ma¬ 
laysia: Sarawak (Banks 1928: 505). 

Lychas gravelyi Henderson, 1913 

(Tables 2-3) 

Lychasgravelyi Henderson, 1913: 129, Takashima, 1945: 84, t.. E. Koch, 1977: 124; Kovafik, 1995: 189. 

Lychas (Distotrichus) gravelyi'. Tikadcr & Bascawadc, 1983:48; Bastawade, 1986: 637. 

Lychasrugasus: Kraepelin, 1913: 133 (in part) 

Type locality. Tenasserim, Moulmcin; NZSI. 

Diagnostic characters. Total length of female holotype 34 mm (Henderson 1913: 130). Sixth 
cutting edge on movable finger of pedipalps with one external granule (Tikader & Bastawade 
1983: 49, fig. 119). First and second metasomal segments with 10 keels, third and fourth seg¬ 
ments with eight keels (Henderson 1913: 129; Kraepelin 1913: 133). For position and distribu¬ 
tion of trichobothria on tibia, patella, and femur of pedipalps see Tikader & Bastawade 1983: 
51, figs 125-129. Pectinal teeth number 12-13 (Henderson 1913: 130; Tikader & Bastawade 
1983: 50). Color pattern spotted. Patella and femur of pedipalps predominantly dark, with but a 
few light spots. Fingers of tibia of pedipalps dark and manus of tibia light (Henderson 1913: 
130, fig. 3). Tibial spurs short (Henderson 1913: 129). 

Comments. The species is based on a single female obtained by F. H. Gravely (Henderson 1913: 
129). Kraepelin (1913: 133) believed L. gravelyi to be a synonym of L. rugosus. Unfortunately, 
1 have not been able to examine the types or any other specimens of this species, and the diag¬ 
nostic characters are therefore based solely on the authors cited. 

Distribution. Myanmar (Henderson, 1913: 129). Tikader & Bastawade (1983: 53) thought that 
this species might occur also in India. 


327 



Lychas hendersoni (Pocock, 1 897) 

(Fig. 116, Tables 1-3) 

Archisontetrus hendersoni Pocock, J897. 111; Kraepelin, J899. 51. 

Lychas hendersoni : Pocock, 1900: 40; Kracpclin, 1913: 133; Henderson. 1919: 380; Takashima, 1945: 84; L. E. Koch, 
1977: 124; Kovafik, I99S: 189. 

Lychas (Alterolrichus) hendersoni Tikadcr & Bastawade, 1983: 66; Bastawade, 1986: 637. 

Type locality. India, Yercaud in the Sheveroy Hills; BMNII. 

Type material. India: Ycrcaud in the Sheveroy Hills, 1894, 1FA {holotype). leg. J. R Henderson, BMNH No. 1894.10.24.38- 
41. 

Diagnostic characters. Total length of female holotype 34 mm (Pocock 1897: 112). Sixth cut¬ 
ting edges on movable and fixed fingers of pedipalps without external and internal granules 
(Figs 8, 27, and Tikader & Bastawade 1983: 67, 70, figs 174 and 184). First through third 
metasomal segments with 10 keels. For position and distribution of trichobothria on tibia, patel¬ 
la, and femur of pedipalps see Fig. 116 and Tikader & Bastawade 1983; 70, figs 179-184. 
Pectinal teeth number 17-18. Color uniform. Pedipalps entirely yellow to yellowish brown (Pocock 
1897; 111; Tikader & Bastawade 1983: 67, figs 170 and 174). For habitus see Tikader & Basta- 
wade 1983: 67, fig. 170. 

Comments. The species is based on a single female obtained by J. R. Henderson (Pocock 1897: 
112). According to Pocock the color is variegated, but due to long preservation in alcohol it is 
now reddish brown. 

Distribution. India (Pocock 1897; 112). 

Lychas heurtaultae sp. n. 

(Fig. 123, Tables 1-3) 

Type locality. Nepal, Kabre Kirantichap, Charanga-Khola, Zarangje-Khola; MNHN. 

Typemateriai., Nepal: Kabre Kirantichap, Charanga-Khola,Zarangje-Khola, 1000 1160 m, 19.VI. 1956,1MA(holotype) 
1FA (allotype), leg. H. Janctschcr, NosRS 8226 and 8229. Holotype in MNHN, allotype in NMPC. 

Etymology. Named after the French arachnologist Jacqueline Hcurtault, curator at the Museum 
national d’Histoire naturelle, Paris, France. 

Description. The total length is 37.1 mm in the male holotype and 41.4 mm in the female 
allotype. The habitus is shown in Fig. 123. The male differs from female in having longer and 
narrower metasomal segments. Measurements of the carapace, telson, segments of the metaso¬ 
ma and segments of the pedipalps, and numbers of pectinal teeth are given in Table 1. Pectinal 
teeth number 23-24 in the male and 21 in the female. For the position and distribution of tri¬ 
chobothria on the tibia of pedipalps see Fig. 85. 

The base color is dark brown, with yellow spots. 

The chelicera is reticulated. 

The carapace is without keels but with large granules. The triangle between median eyes and 
anterior margin of carapace is glossy and smooth (female) or tuberculate, without granules 
which cover other areas of carapace (male). 

The patella and tibia of pedipalps are dark brown, dorsally and laterally with sparse yellow 
spots. The ventral surface of the patella of pedipalps is yellow, without spots. The fingers are 
yellow or yellowish brown. The femur of pedipalps is black in the male and yellow with sparse 
minute dark brown spots in the female. The sixth cutting edges on the movable fingers of pedi¬ 
palps lack external and internal granules (Fig. 17). 
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The mesosoma is dark brown with sparse yellow spots, and bears one pronounced median 
keel and large granules. The lower surface of the seventh segment bears four keels. 

The legs have the same color pattern as the patella of pedipalps. Tibial spurs on the third and 
fourth legs are markedly long. 

The metasoma is dark brown, with sparse yellowish brown spots. There are 10 keels on the 
first and second segments and eight keels on the third and fourth segments. Tire subaculcar 
tooth is pronounced, pointed, with one row composed of two granules in the upper midline 
Affinities. The described features distinguish l,. heurtaultae sp. n. from all other species of the 
genus Lychas. They are recounted in the key below. 

L. heurtaultae sp. n. differs from L.j'eae (Myanmar, not included in the key) in having eight 
keels on the third mctasomal segment. L. feae has 10 keels on the third metasomal segment 
(Thorell 1889: 569). 

L. heurtaultae sp. n. is close to L. laevifrons and L shoplandi, but the former has yellow 
manus and patella of pedipalps, and the latter has 10 keels on the third metasomal segment. 

Lychas hillyardi sp. n. 

(Figs 4, 24, 63, 67, Tables 1-3) 

Type locality. India, Kashmir, Kistwar; FKCP. 

Type material. India: Kashmir, Kistwar, 24. V] 11 ‘>92. IME(holotypc), FKCP. 

Etymology. Named after Paul D. Hillyard, curator at the British Museum (Natural History), 
London, in appreciation of his kind help. 

Description. The total length of the male holotype is 28.1 mm. The habitus is shown in Fig. 67. 
Measurements of the carapace, telson, segments of the metasoma and segments of the pedipalps, 
and numbers of pectinal teeth are given in Table 1. There are 16-17 pectinal teeth in the holo¬ 
type. For the position and distribution of trichobothria on the tibia of the pedipalps see Fig. 63. 

The base color is yellow, with brown spots. 

The chelicera is reticulated in the front only. 

The carapace is without keels but with large granules. It is more intensely yellow, with small 
and sparse black spots. There is a black spot around the median eyes. 

The femur, patella, and manus of the pedipalps arc dorsally and laterally yellow with brown 
spots. The ventral surfaces of femur, patella, and tibia of pedipalps are yellow without spots. The 
fingers are yellow. The sixth cutting edges on the movable and fixed fingers of pedipalps bear 
one external granule each (Figs 4 and 24). 

The mesosoma bears one median keel and is yellow, with a row of five or six black spots on 
the posterior margins of the tergites. The lower surface of the seventh segment bears two keels 
and is smooth, without any granules. 

The legs have the same color and patterns as the femur, patella, and tibia of pedipalps. 

The metasoma is also spotted. The first through third segments bear but a few black spots, on 
the fourth segment black spotting increases toward the posterior margin, and on the fifth seg¬ 
ment (except for the anterior margin) and on the entire telson black color dominates. The first 
segment bears 10 keels, the second through fourth segments bear eight keels. The dorsal keels 
on the metasoma terminate in a conspicuous tooth that is especially pronounced on the second 
and third segments. The subaculear tooth is pronounced and pointed, with one row composed of 
two granules in the upper midiine. 
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Affinities. The described features distinguish L. hillyardi sp. n, from ail other species of the 
genus. They are recounted in the key below. 

L. hillyardi sp. n. differs from L.feae (Myanmar, not included in the key) in the color of the 
manus of pedipalps, carapace, terga, and legs, which aTe black in L.feae (Pocock 1900: 42). 

Lychas hosei (Pocock, 1891) 

(Figs 40, 64, 65, 92, Tables 1-3) 

Isometrus hosei Pocock., 1891:436; 1894: 87, 

Archiscmetrus hosei: Kraepelin, 1895: 85. 

Lychas hosei: Vachon & I.ouren<;o. 1985: 9; Vachon, 1986: 839; Kovafik, 1994:197; 1995: 189. 

Archisometrus flavimanus: Kraepelin, 1899: 45 (in part). 

Lychas tweediei Kopstcin, 1937:175 (TL: Malav Peninsula, Pahang near Bentong, Bukit Chintamani); Takashima, 1945: 
79; Vachon, 1986: 839; L. li Koch, 1977: 124; Kovafik, 1995: 190. Syn. n. 

Type locality. Baram in Borneo; BMNH. 

Type material. Malaysia: Sarawak, Baram, IFA (hololype), leg. Ch. Hose, BMNH No. 1891.3.30.20; Pahang, Caya in 
Chintamani Hill near Bentong, VIII. 1935,1 FA (lectotype of Lychas tweediei), BMNH. 

Other material. Malaysia: Malacca, 1.—III. 1909, IFA, leg. Jachan (labeled: “Lychas nigrunanus"), rev. M. Vachon 1981 
82No. VA2618,ZMHBNo. 11350; Sarawak,NiahGreathCave,22.V. 1978, !F3juvsA,leg. P Chapman,MNHNNo RS 
8491; Sarawak, Water polo Cave, Gunang Api, 18.12.1980, IFA, leg. P. Chapman, MNHN No. RS 8175; 2FA, FKCP 

Diagnostic characters. Total length 62-69 mm (known only for females). Sixth cutting edges 
on movable and fixed fingers of pedipalps with three external granules and one or no internal 
granule each (Figs 31 and 40). First metasomal segment bears 10 keels, second through fourth 
segments bear eight keels. For position and distribution of trichobothria on tibia and patella of 
pedipalps see Figs 64, 65, and 92. Subaculear tooth is pointed, with two conspicuous medial 
granules. CoIot is uniform black, only tibia of pedipalps and telson are yellow and tibia and 
tarsomeres oflegs are yellowish brown. This color pattern is apparent in immature specimens as 
well. Pectinal teeth number 18-24. For habitus see Pocock 1891: pi. 2, fig. 2. 

Comments. The species is based on a single specimen (Pocock 1891: 437). Kraepelin (1899) 
regarded L. hosei as a synonym of L. flavimanus, but Vachon & Lourengo (1985: 10) studied 
both holotypes and declared L. hosei a separate species, Pocock (1894: 87) distinguished L. 
hosei from I. flavimanus also on the four ventral keels of the seventh mesosomal segment, 
which according to him are conspicuous in L. hosei and nearly obsolete in L. flavimanus', how¬ 
ever, examined specimens of both species show this character to be variable. I consider the 
position of trichobothrium db (Figs 62 and 64) and number of pectinal teeth (Table 3) the best 
characters for differentiating between these two species. 

I have examined and designated the lectotype of L. tweediei (Fig. 65), and am certain that it 
is a synonym of L. hosei. Kopstein (1937: 176) distinguished L. tweediei on color only from L. 
flavimanus, presumably because data published by Kraepelin convinced him that L. hosei is not 
a valid species. 

Distribution. Malaysia; Sarawak (Pocock 1891: 437), Malay Peninsula (Kopstein 1937: 175). 
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Table 3. Number of pcctinal teeth in Lychas species. 

Explanatory notes: M - male, F - female. J - juvenile (includes only juves whose sex cannot be determined), x 
number of pcctinal teeth given by other authors, not from specimens examined in this study. Each pecten is comcdered 
a unit. Where both pectens are complete, they are counted twice. In contrast, pcctens which are obviously abnormal 
or incomplete arc not included Ommitted is/, serratus from Mauritius, in which the number of pcctinal teeth is not known 
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Lychas infuscatus (Pocock, 1891) 

(Figs 43, 50, 69, 103, Tables 1-3) 

Isometrus infuscatus Pocock, 1891: 438. 

Archisomelrus infuscatus: Kracpclm, 1895: 85: 1899: 47; 1901: 268. 

Lychas infuscatus : Takashima, 1945: 80; L. E. Koch, 1977: 124; Vaclion, 1986: 839; Kovah'k. 1995: 189. 

? Archisomelrus cf. asper. Kraepclin, 1901: 268. 

Type locality. Philippine Islands; BMNH 

Material. Philippines: Manila, 2FA, MNHN No. RS 1443 and 1490; Manila env., III.1979, 2FA, leg. P. Dorsak, 
FKCP; IFA, ZMUH No. EK 3954. 

Diagnostic characters. Total length 32.8-36.5 mm. Sixth cutting edge on movable fingers of 
pedipalps with one external granule (Fig. 43) and on fixed fingers with two external granules 
and one or no internal granule (Fig. 50). First and second metasomal segments bear 10 keels, 
third through fourth segments bear eight keels. Ventral surface of seventh segment with four 
keels. For position and distribution of trichobothna on tibia of pedipalps see Fig. 69. Subaculcar 
tooth with two conspicuous medial granules. Pectinal teeth number 8-12. Legs, nietasoma, and 
pedipalps uniformly spotted. 

Comments. The species is based on a single female preserved dry in the collection of Mr. Ciming 
(BMNH) (Pocock 1891: 439). L. infuscatus is very similar to L. perfidus, the chief difference 
being the size of the subaculear tooth (see Figs 103 and 104). The two species also differ in the 
position of triehobothrium db on the fixed fingers of pedipalps (Figs 69 and 78) and in geo¬ 
graphic distribution. However, the position of triehobothrium db could be variable, similarly to 
other species (e. g. L mucronatus, L. variatus). 

Distribution. Philippines (Pocock 1891; 439). 

Lychas kamshetensis Tikader & Bastawade, 1983 

(Tables 2-3) 

Lychas (EnJotrichus) kamshetensis Tikader & Bastawade, 1983: 102. 

Lychas kamshetensis: Kovafik, 1995: 189. 

Type locality. India, Maharashtra, Poona, Kamshet; NZSI. 

Diagnostic characters. Total length of female holotype 27.75 mm (Tikader & Bastawade 1983; 
104). Sixth cutting edges on movable and fixed Fingers of pedipalps without external and inter¬ 
nal granules (Tikader & Bastawade 1983: 103, 105, figs 275 and 285). First through third 
metasomal segments with 10 keels, but two lateral keels on second and third segments only 
sparsely crenulated (Tikader & Bastawade 1983: 106). For position and distribution of trichoboth- 
na on tibia, patella, and femur of pedipalps see Tikader & Bastawade 1983: 105, figs 281 285. 
Pectinal teeth number 20 (Tikader & Bastawade 1983: 106). Fingers of tibia of pedipalps darker 
than manus of tibia (Tikader & Bastawade 1983: 103, fig. 274). For habitus see Tikader & 
Bastawade 1983: 103, fig. 271. 

Comments. The species is based on a female obtained by B. S. Lamba on 15 July 1966 (Tikader 
& Bastawade 1983: 107). 

Unfortunately, I have not been able to examine the types or any other specimens of this 
species, and the diagnostic characters are therefore based solely on the authors cited. 
Distribution. India (Tikader & Bastawade 1983: 107). 
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Lychas kharpadi Bastawade, 1986 

(Tables 2-3) 

Lychas ( Alterotrichus) kharpadi Baslawadc, 1986: 634. 

Lychas kharpadi'. Kovafik, 1995: 189. 

Type locality. India, Maharashtra, Nasik district, Taluk Peintli, Harsul, Near Kharpadi village; 
NZS1. 

Diagnostic characters. Total length of male holotype 38.75 mm and of female allotype 45.25 
mm (Bastawade 1986: 634). Sixth cutting edge on movable fingers of pedipalps with two exter¬ 
nal granules (Bastawade 1986: 635, 637, fig. 2). First and second metasomal segments with 
eight keels, third and fourth segments with six keels; all keels crenulated and lateral keels 
developed only on anterior half of third metasomal segment (Bastawade 1986: 637). For posi¬ 
tion and distribution of trichobothria on tibia, patella, and femur of pedipalps see Bastawade 
1986: 636, figs 9 and 13. Pectinal teeth number 17 in male and 18 in female (types). For habitus 
of male see Bastawade 1986: 635, fig. 19. 

Comments. The species is based on two specimens (holotype male and allotype female) obtained 
by D. B. Bastawade on 4 February 1983 (Bastawade 1986: 637). 

Bastawade’s (1986: 637) observation that this species has only six keels on the third metaso¬ 
mal segment is very surprising. This character differentiates L. kharpadi from all other species 
of Lychas. 

Unfortunately, 1 have not been able to examine the types or any other specimens of this 
species, and the diagnostic characters are therefore based solely on the authors cited. 
Distribution. India (Bastawade 1986: 634). 

Lychas krali Kovarlk, 1995 

(Figs 5-7, 25, 26, 66, Tables 1-3) 

Lychas krali Kovafik, 1995: 190; 1997: 38. 

Type locality. Thailand, Umphang River, 16°07 N, 99°00 E; FKCP. 

Type material Thailand: Umphang River, 16°07 N, 99°00 E, 1000 m above sea level, 28JV-4.V.1991, 2FE 
(holotype and paratype No, 6), 5FA (paratypes Nos 1-5), leg, D. Krai & V. Kubail, holotype and paratypes Nos 1— 
2, 5-6 FKCP, paralype No. 3 MNHN, paratype No. 4 NMl’C'; Lansang, 16°48 N. 98"57 E, 500 m above sea level, 
I8.-24.IV.1991, 1 FA (paralype No. 7), 2FE (paratypes Nos 8-9), leg. D. Krai & V Kubafi, paratype No. 7, 
ZMlIH, paratypes Nos 8-9, FKCP; Chiang Dao Mts.. I9°25 N, 98°52 E, 17.-24.V.I99I, I FA (paratype No. 10), 
IFE (paratype No 11), leg. D. Krai & V' KubAr, paratype No 10, BMNH, paratype No. 11, FKCP, 56 km NW of 
Chiang Mai, I9°05 N, 99°25 E, 7,-14.VI. 1995, I FA (paratype No. 12), leg. M. Sniick, FKCP. 

Other material. Thailand: NW, Phieng Dao Prov., Ban San Pakia, I.V.1996, 2M1FA, leg. S. Bily. FKCP; Pai 
Soppong, 28.V.-5.V1.1997, I M3 FA, leg. M. Sniiek, FKCP. 

Diagnostic CHARACTERS.Total length of males 42.2-44.5 mm, of females 30.4-39.8 mm. Male 
differs from female in having fingers of pedipalps proximally twisted, but not as markedly as in 
L. mucronatus , and in wider manus of pedipalps and longer metasoma. Sixth cutting edge on 
movable fingers of pedipalps usually with two or three external granules and one or no internal 
granule (Figs 5-6 and 25-26). 

First and second metasomal segments bear 10 keels, third and fourth segments bear eight 
keels; third metasomal segment sometimes with two additional inconspicuous keels. Ventral 
surface of seventh mesosomal segment bears four keels, but in some specimens only two are well 
developed and in others all keels are barely discernible. For position and distribution of tri- 
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Figs 69-85 - tibia of pedipalps. Fig 69 -Lychas infuscatus (Pocock), female from MNHN. Fig. 70 -L. laevifrons (Pocock). 
female from MNHN. Fig 71 L. marmoreus(C. L. Koch), male from FKCP Fig. 72 —L. mjobergi Kraepelin, female LT. 
Fig. 73 - L. obsti Kraepelin, female LT. Fig. 74 - L rugosus (Pocock), male HT. Fig.75 L scaber Pocock, female HT 
Fig. 76 - L. scutilus C. L. Koch, female from FKCP. Fig 77 - L. shelfordi (Borclli), male LT. Fig. 78 L, perfidus 
(Kcyserling), female LT, l-'ig. 79 - L. nigrisiemis, female from FKCP. Fig. 80 - L. mucronatus (Fabricius), male from 
FKCP. Fig. 81 - L. mucronatus (Fabricius), male from FKCP. Fig. 82 - L mucronatus (Fabricius), female HT of L. 
menlaweius Rocwer. Fig. 83 — /. rackae sp. n. ( mate HT. Fig 84 L. shoplandi (Oates), female LT. Fig. 85 - L. 
tncannatus (Simon), female from SMFD. 
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chobothria on pedipalps see Fig. 66. Base color is yellow, with well marked black reticulation. 
Pectinal teeth number 15-19. For habitus see Kovafik 1995: 192, fig. 6 (drawing) and Kovafik 
1997: 38 (photo). 

Comments. Although this is the most recently described species of Lychas, it apparently is not as 
rare as originally anticipated (see Other material). 

The holotype was originally thought to be a male (Kovafik 1995: 190), but later examination 
of seven other specimens has shown that all 13 specimens of the type series are females. 

Contrary to the original account (Kovafik 1995: 190), the paratypes Nos 3, 7, and 10 are now 
deposited at MNHN, ZMUH, and BMNH, respectively. 

Distribution. Thailand (Kovafik 1995: 190). 

Lychas laevifrons (Pocock, 1897) 

(Figs 8, 27, 70, Tables 1-3) 

hometrus shoplandi: Pocock, 1891: 434 (in part). 

Arckisometrus laevifrons Pocock, 1897: 113. 

Archisomelms shoplandi laevifrons'. Kraepelin, 1899: 50 

Lychas laevifrons : Pocock, 1900: 41; Kraepelin, 1913: 133; Takashima. 1945: 83; L. E Koch, 1977: 124; Kovafik, 
1995: 189. 

Lychas (Endolrichus) laevifrons: Tikader & Bxstawade, 1983: 79; Tikader, 1987: 32. 

Type locality. India, Calcutta; BMNH. 

material. India Chiriga Shnng, X.19I2, 3EA, “Mus Calcutta' 1 , ZMUH; Calcutta ?. X. 1912, 4FA, “Mus Calcutta 1 ', 
ZMUH; Anantighcri, Calcutta, X.I912, 1PA, Mus. Calcutta, ZMUH; Madhya Pradesh. Chota Nagpur. Pass be¬ 
tween Chaibassa and Chakardharpur, 2.-4.III.1913, 2FA, leg. F. H. Gravely, MNHN No. RS 1690/17; Distr. 
Bengalen, Pun, Barkul, VII. 1913, 2FA, “Mus Calcutta 11 , ZMUH; Chota Nagpur, VII.1913, 2FA, “Mus Calcutta 11 , 
ZMUH; Manghu, ljuv.A, MNHN No, RS 1471. Nepal: Butwal, Tensing, 1.1.1957, IFA, leg. Hubert, MNHN No. 
RS 8228; Mission Oust-Ncpal, Paltune, 1973,2FA, MNHN No, RS 6619. 

Diagnostic characters. Total length 31 mm (Pocock 1897: 113) to 58.2 mm. Sixth cutting 
edges on movable and fixed fingers of pedipalps without external and internal granules (Figs 8 
and 27). First through third inetasomai segments with 10 keels, but two lateral keels on third 
segment weakly developed. Second through sixth mesosomal segments with three or one dorsal 
carinae. For position and distribution of trichobothria on tibia, patella, and femur of pedipalps 
see Fig. 70 and Tikader & Bastawade 1983: 83, figs 212 216. Pectinal teeth number 22 25. 
F ingers and manus of tibia of pedipalps of the same color, light and spotted (Tikader & Basta¬ 
wade 1983: 81, fig. 205). Legs variegated black and yellow (Pocock 1897: 113). Tibial spurs 
markedly long. For habitus see Tikader & Bastawade 1983: 81, fig. 202. 

Comments. Pocock (1891: 434) at first throught that the type specimen belongs to L. shoplandi , 
and only in 1897 used that specimen to describe L. laevifrons. 

Distribution. India (Pocock 1897: 113), Nepal (first report). 

Lychas lourencoi sp. n. 

(Figs 18, 37, 89, 106, Tables 1-3) 

Type locality. Indonesia. Java; MNHN. 

Type material Indonesia: Java, IFA (holotype), MNHN No. RS 1489. 

Etymology. Named after the French arachnologist Wilson R. Louren^o of the Museum national 
d’Histoire naturelle, Paris, France. 
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Description. The total length of the female holotype is 27.9 mm. The habitus is shown in Fig. 
106. Measurements of the carapace, telson, segments of the metasoma and segments of the 
pedipalps, and numbers of pectinal teeth are given in Table 1. Pectinal teeth number 11-12 in 
the female holotype. For the position and distribution of trichobothria on the tibia of pedipalps 
see Fig. 89. 

The base color is uniformly yellow, with well marked brown reticulation. 

The chelicera is reticulated. The fingers ofehelieera bear brown spots. 

The carapace is without keels but bears large granules. 

The femur, patella, manus, and fingers of pedipalps are dorsally and laterally uniformly 
yellow with brown spots. The ventral surface of femur and tibia of pedipalps is yellow. The sixth 
cutting edge on the movable fingers of pedipalps with two external granules, on the fixed fingers 
with one internal granule and two external granules (Figs 18 and 37). 

The mesosoma has an elevated median keel and large granules. The posterior margins of the 
first through sixth segments each bear six nearly circular pale - yellow spots which are symmet¬ 
rically distributed. The ventral surface of the seventh segment bears four keels and a number of 
conspicuous granules. 

The legs have the same color pattern as the pedipalps. 

The metasoma is spotted, more so in the posterior half. The first and second segments bear 10 
keels, the third and fourth segments bear eight keels. The subaculear tooth is pronounced, point¬ 
ed, with one row composed of two granules in the upper midline. 

Affinities. The described features distinguish L. lourencoi sp. n. from all other species of the 
genus Lychas. They are recounted in the key below. 

L. lourencoi sp. n. is closest to L. krali, from which it differs in the number of pectinal teeth. 

L. lourencoi sp. n. differs from L. feae (Myanmar, not included in the key) in the color of the 
manus of pedipalps, carapace, terga, and legs, which are black in L, feae (Pocock 1900: 42). 


Lychas marmoreus (C. L. Koch, 1844) 

(Figs 44, 49, 71, 109, Tables 1-3) 

Tityus marmoreus C. L. Koch, 1844: fig. 868; 1845a: 36. 

Tilhyus marmoreus C. L. Koch. 1850: 91. 

Archisometrus marmoreus: Kracpclin, 1891: 226 (in part); 1895: 85; Lonnbcrg, 1897: 183; Kracpclin, 1899: 49 (in 
part); Brignoli, 1985: 415. 

? Archisometrus cf. marmoreus: Kracpclin, 1901: 268. 

Lychas marmoreus: Kracpclin, 1908: 87 (in part); 1916; 26 (in part): Birula, 1917a: 105; Kopstcin, 1921: 124; 1923; 
186; Glauert, 1925: 95 (in part); Wemer, 1936: 181; Takashima, 1945: 80; Glauert, 1963: 183; Sreenivasa-Rcddy, 
1968: 760; L. E. Koch. 1977: 124; 1981: 877; Locket, 1990: 79; Polis, 1990: 263; Locket, 1993: 593; Kovafik, 1995: 
189 

Lychas marmoreus marmoreus: Glauert, 1925: 97; Giltay, 1931: 18; Glauert, 1963: 183; Cefcalovic, 1982: 190. 
Lychas marmoreus lypints: Kracpclin, 1916; 27; Takashima, 1945: 80. 

Isometrus hitubercuiaius Pocock, 1891: 243 (TL: Baudin island) (syn. by L, E, Koch, 1977: 124). 

Archisometrus bituberculatus: Kracpclin, 1895: 85; 1899: 48; Borelli, 1904: 4 

Lychas bituberculatus Birula, 1917a. 104-5; Glauert, 1925: 109, Takashima, 1945: 80; Glauert, 1963. 183. 

Lychas marmoreus obscurus Kraepelin, 1916: 27 (TL: Melbourne); Glauert, 1925: 97; Takashima, 1945: 80 (syn. by 
L. E. Koch, 1977: 125). 

Lychas marmoreus nigrescens Kracpclin, 1916: 27 (TL: Sidney); Glaucit, 1925: 97; Takashima, 1945: 80 (svn. hy L. 
E. Koch, 1977: 125). 

Lychas marmoreus splcndens Kraepelin, 1916: 29 (TL: Ausbeute); Glauert, 1925; 98; 1925: 85; Takashima, 1945: 
81; Glauert, 1963: 183 (syn. hy L. E. Koch, 1977: 125). 

Lychasjonesae Glauert, 1925: 110 (TL: Bulong near Kalgoorlie, Hampton Hill station, Western Australia); 1963:183; L. 
E. Koch, 1980:296; Locket, 1993:593 (syn. by L. E. Koch, 1977: 125). 

Lychas janesae: Takashima, J 945: 84. 
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Type locality. Unknown (C. L. Koch 1845: 38); the whereabouts of the type are also unknown. 

Type material. Australia: Moora, 8.VIII. 1905 (Hamburg S. W. Austral. Esp.), )F6juvsA (lectotype and paralcclo- 
types Nos 1-6 of Lychas marmoreus splendens), leg. Michaclscn, ZMUH No. 462; Melbourne, 26.III.1897, 1FA 
(holotype of Lvchas marmoreus nigrescens), ZMUH; Sydney, N. S. W., 15.XII.1909, IFA (holotype of Lychas 
marmoreus obscurus), leg. Cpt. Schmidt, ZMUH 

Other material. Australia: IMA, dot Simon, MNHN No. RS 1482; Schradez, 2FA (defect), ZMUH; West Australia, 
Chapman River, 10 miles NE of Scvaldton, IFA, leg. E. H. Saunders, BMNH, No. 1895.6.20.2, rev. L. E. Koch; 
1895, IFA, SMFD; North, Subiaco, 26.VI.1905, IFA, Hamburg S. W. Austral. Exp 1905, ZMHB No. 10533; 
Boorebin, 3.VII. 1905, IMA, ZMHB No 10500; Northampton, 15.VII.1905, ljuv.A, Hamburg S. W. Austral. Exp. 
1905, ZMHB No. 10532; Boyanup, 1.-3.VII1.19Q5, 3juvsA, Hamburg S. W. Austral. Exp. 1905, ZMHB No. 10535; 
Subiaco, 4 -5.IX.1905, 6F3juvsA, leg. Michaclscn, ZMUH; Boyanup. VI, 1908, 2M(im)2FA, leg. Michaclscn, ZMUH; 
VII. 1909,1 FA, ZMHB No. 10532; 23.VI, 1911, IFA, leg. 0, Frank, SMFD; Sydney, 4FA, leg. Helms,ZMUHNo. 4/1941; 
Perth. VIII.1912, IM(im)lFA, leg Mjoberg, ZMUH; Adelaide, 1952-1953, IMA, leg. Hcndenstrom, 16 III 1957, 
IFA, leg, Fallen, SMFD; 1 mi S Kumarl, 25.X.1954, IFA, leg. J. H. Callaby, MNHN No, 4418; Belmont, 1955, 
IFA, MNHN No. 4417; rerth, City Beach, 29.V.1958, IFA, leg. J. A. Philipp, SMFD. Buthurst. 11.1959, 1ME. leg M. 
Bu*ga, FKCP; Toronto, 1960, 2M2FE, FK.CP; Perth National Park, “Blach Boy“, 9.VIII.1968, ljuv.A, leg. J. 
Balogh, HNHM No. Perth.C.2.; Perth, 1968-1972, IMA (im), leg. J. Balogh, HNHM No. PER-R.l; Adelaide, 
1968 1972, 1M1FA (im), leg. J. Balogh, HNHM No. ADL.R.l.; South Australia, Naimo, 13.VII.1986, 3FA, leg. 
J. Fcrrcl, MBCZ No. 661. 

Diagnostic characters. Total length ca 35 mm in males and ca 30 mm in females. Males have 
much longer metasoma (Table 1) and wider vesicle than females. Sixth cutting edges on mova¬ 
ble and fixed fingers of pedipalps usually with one external granule and no internal granules 
(bigs 44 and 49). First through third metasomal segments with 10 keels, but second and third 
segments may have only eight keels. Termination of subaculear tooth rounded (Fig. 109). For 
position and distribution of tnchobothria on pedipalps see Fig. 71. Position of trichobothrium 
db is variable, in some specimens (e. g. in FKCP) between trichobothria et and est (Fig. 71) and 
in others (e. g. female in SMFD) between dt and et. 

bntire animal is spotted, but manus is much lighter than fingers of pedipalps. Fingers are 
dark, but with light tips in some specimens. Pectinal teeth number 14 22 in males and 12 18 in 
females. 

Commf.nts. In accord with the ICZN (1985), the date of original publication of Tityus mar¬ 
moreus is March 1844, which consisted of an illustration of the species (see Brignoli 1985: 
415). The text was published in 1845, which is cited by a number of authors (e. g. L. E. Koch 
1977: 124) as the year of original description. 

Revising the species, L. E. Koch (1977: 127) examined 116 males and 278 females, of which 
however less than 3% were adults. He gave a total length of 33 mm with the metasoma amount¬ 
ing to 21 mm for an adult male, and the number of pectinal teeth as 14 22 in the males and 12- 
18 in the females. The P’KCP specimens have 16-17 pectinal teeth in males and 12-14 in 
females. The SMFD specimens have 13 16 pectinal teeth in females and 18 in males. The 
ZMUH females have 12-15 pectinal teeth. 

In addition, I have examined the following type material: 

1) The type series of Lychas marmoreus splendens, hereby designating a lectotype and para- 
lectotypes Nos 1-6. The lectotype is an immature male 22.5 mm long (of which 14 mm is the 
metasoma), with 16 teeth in each pecten. The paralectotypes are one female (No. 1) 26 mm long, 
four immature males (Nos 2-5) 16.2-20.3 mm long, and one immature female (No. 6) 23.5 mm 
long. Pectinal teeth number 15 16 in the males and 12-13 in the females. All seven specimens 
of the type series have 10 keels on the first through third metasomal segments. 

2) The holotype of Lychas marmoreus nigrescens. It is a female 31 mm long, with 15 teeth in 
each pecten. The first through third metasomal segments bear 10 keels. 
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3) The holotype of Lychas marmoreus obscurus. It is a female 32 mm long, with 15 teeth in 
each pecten. The first through third metasomal segments bear 10 keels, of which two keels on 
the third segment are composed of larger granules placed father apart. There is one external 
granule near the sixth cutting edge on the movable fingers of pedipalps. 

Distribution. Australia (Pocock 1891: 243), New Guinea (Kraepelin 1899: 49). For distribution 
of L. marmoreus in Australia see L. E. Koch 1977: 311, map 2. 

Lychas mjobergi Kraepelin, 1916 

(Figs 11, 30, 72, 99, 105, Tables 1-3) 

Lychas mjobergi Kraepelin, 1916: 24: Takashima, 1945: 84, 

Lydias mjobergi. Glaucrt, 1925: 108; 1963: 183. 

Lychas alexandrinus (in part): L. E. Koch, 1977:139; 1981:877; Vachon, 1986:845; Locket, 1990:79; Locket, 1993: 593; 
kovafik, 1995: 189. 

Type locality. Australia, Kimberley Distrikt; ZMUH. 

Type material, Australia: NW, Kimberley District, 11.1.1911, IFA(lcctotypc), leg. Mjobcrg, ZMUH. 

Diagnostic CHARACTERS.Total length of female lectotype 32.4 mm. Sixth cutting edges on mova¬ 
ble and fixed fingers of pedipalps each with one external granule and no internal granules (Figs 
11 and 30). First through third metasomal segments with 10 keels, fourth segment with eight 
keels. For position and distribution of trichobothria on tibia and femur of pedipalps see Figs 72 
and 99. Pectmal teeth number 21-22. Primary characters are very small subaculear tubercle 
(Fig. 105) and short, robust tibia of pedipalps. 

Comments. Kraepelin’s (1916) description is based on two females, of which I was able to exam¬ 
ine one herein designated the lectotype; it has 21 pectinal teeth. Kraepelin (1916: 25) counted 
22 pectinal teeth, which may be the number in the other female deposited in the Naturhistonska 
Riksmuseet, Stockholm (Glauert 1925: 109). 

It is not clear whether other specimens of this species exist. This is because L. E. Koch 
incorrectly synonymized L. mjobergi with L. alexandrinus (- fiemi lychas alexandrinus, see 
below), and it would thus be advisable to examine all the specimens that L. E. Koch regarded as 
/,. alexandrinus. 

Distribution. Australia (Kraepelin 1916: 25). 

Lychas mucronatus (Fabricius, 1798) 

(Figs 10, 12, 29, 31, 80-82, 93, 98, Tables 1 3) 

Scorpio mucronatus Fabncms, 1793: IS2(nomen nudum); 1798:294; Herbst, 1800: 85; Latreille, 1804: 129; Kraepelin, 
1891: 228; Ztmscn. 1964:638, 

Tityus mucronatus: C, L. Koch, 1843: fig. 858; 1845a: 14. 

Tithyus mucronatus C. L. Koch, 1850; 91. 

Isometrus mucronatus Simon, 1884: 45, Tborell, 1888: 337; 1889: 566; Pocock, 1893: 296 

Archisometrus mucronatus: Tborell, 1893: 368; Pocock, 1894: 359; Tborell, 1894; 14; Pavesi, 1898: I; Kraepelin, 1899: 
46; 1901: 268; Wu, 1936: 117; Buchcrl, 1959: 257. 

Lychas mucronatus: Pocock, 1900: 36: Kraepelin, 1905: 352; 1908: 186, 193; Henderson, 1913; 128; Kraepelin, 1913. 
132; Birula, 1917a: 105; 1917b: 179: l.ampc, 1918: 194; Kopstcin, 1921: 123; 1923: 184; 1926 111; GiUay, 1931: 18; 
Wcmcr, 1932 575; Fage. 1933: 25: Werner, 1934: 271; Giltay, 1935; 1; Kopstein, 1935: 210; Roewer, 1943 213; Ta¬ 
kashima, 1945: 79; Caporiaceo, 1947: 247; Dammcrman, 1948: 494; Glauert, 1954: 5; Sachet, 1958: 6; Minnocci, 1974: 
30; L. E. Koch, 1977: 124; Vachon, 1986: 843; Vachon& Abe, 1988: 26; Kovafik, 1995; 194. 

Lichas mucronatus [sic): Fagc, 1936: 181. 

Lachas mucronatus [sic]: Fage, 1944: 71. 
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Lychas ( Alierotrichus ) mucronutus: Tikadcr & Bastawade, 1983: 53; Bastawade, 1986: 636. 

Scorpm armillatus Gcrvais, 1841: 284 (TL: Manillc); Gcrvais, 1844:48; Kracpclin, 1895; 85 (syn. by Kracpclin, 1899: 

46 > 

Scorpio {Androclvnus) armillatus Gcrvais, 1843: 129; ? Gcrvais, 1844:215. 

Jtometrus armillatus; Simon, 1877: 94; Simon, 1884; 46;Thorell, 1888: 337. 

Scorpio (Androclonus) cursidigiiatus Gcrvais, 1843: 129 (TL: unknown); 1844:214 (syn. by Thorcll, 1893: 368). 
Scorpio curvidigitatus: Gcrvais, 1844: 48. 

Androclonus curvidigilus: Karsch, 1879b: 119. 

Archisomelms curvidigitm: Kracpclin, 1891: 223; 1895: 84; Lor.nbcrg, 1897: 183. 

Tityus varius C. L. Koch, 1844: fig. 864; 1845a: 29 (TL: Java); 1850. 90 (syn. by Thorcil, 1889:566). 
hometnis varius: Simon, 1884: 38; 1887: 1 12; Oates, 1888: 248. 

hometrus chinensis Karsch, 1879a: 116 (TL: China); Ausscrer, 1880:467; Simon, 1884:46; Moritz &. Fischer, 1980: 312 
(syn. by Kracpclin, 1891:223). 

Lychas chinensis: Kishida. 1933 (Takashima, 1945: 79). 

hometrus atomarius Simon. 1884: 39 (TL: Birmanie); Oates, 1888: 247 (syn. by Kracpclin, 1891: 223). 

Lychas atomarius: Vachon, 1986: 839. 

lychas mcnlttweius Roewcr, 1943: 212 (TL: Sipora, Mcntawci-lnscln); Vachon, 1986: 841; Kovafik, 1995: 189. Syn. n. 
Lychas baldasserotut Caporiacco, 1947: 248 (TL: Birmania, Bhamo); Rartolozzi, Vanni & Maschenni. 1987:294. Syn. n. 
? Lychas nucifer Basu, 1964: 100 (TL: India. Bchar, Hazaribagh); Minnocci, 1974: 30; Kovafik. 1995: 189. Syn. n. 
Lychas sp.: Kovafik, 1992: 183. 

Type locality. India orientali; UZMD. 

Type material, China, 2FA(syntypcs of hometrus chinensis), leg. Nissen, ZMHBNo. 3041, labeled: Archisomelms cur~ 
vidigitus (Gcrv). Indonesia: Montawcin-fnseln, Sipora, 1 FA (hole type of Lychas mentaweius), SMFD No. 8S70/212, rev. 
M. Vachon 1981 No. VA 2467. Myanmar: Bhamo, 1M3FA (Icctotypc and paralcctotypcs Nos 1-3 of L. baldasseronii ), 
MZUF 

Other material, Cambodia: Sicm kcap. IMA. MNFfN No. RS 1524; Kampong, 1935, 1 FA, leg. Dawydoff, MNHN No. RS 
1527; Angkor, 1935, 1FA. leg, Dawydoff, MNHN No. RS 1535. China:Hongkong, Rcalgymnas, 1890, 2FA, leg. Wcilcr, 
ZMU1I; inscl Hainan, 1V.1909,3FA, leg. Schocdc.ZMHB No. 11348; Hongkong. V.-V1.19! 1.6FA, leg. R. Meli.ZMHB 
No.554/1918;Ladung.9.Vlll. 1995,1 FA,ZMUH.India: lM7Fljuv.A.MNHNNo.RS. 1495;DawnaHiUs,23.-24.X1.1911, 
IM1FA, leg. F. H. Gravely, MNHN No. RS 1275/17; Nord Kanara Kanva, 1955-57, 1FA, Deutsche Indicn Expedition, 
ZMUH No. 324 Indonesia: Java, 2juvsA (after third cedysis), ZMHBNo. 8145,3M1 FA,ZMHB No. 7334,2FA,ZMHB 
No. 7463; Archipal. 1890, I FA, ZMUH; Batavia, 1890, 1M1FA. ZMUH; Timor, 1893, 1MIFA. ZMUH; Java. Batavia, 
27.IX. 1897,3M2FA.icg. Wiilfing,ZMUH; Java, 27.VII. 1909,1 FA, leg. Schwinghaucr, ZMUH; Bocton, 1909, IF'A, Sunda 
Exped. dcs Franfcf .lcg, J Elbert, SMFD; fsambawa, Ampang, 2.1.19(0, IMA, Sunda Exped. des Frankf., leg J. Elbert,rev. 
M. Vachon 1981 No. VA 2659. SMFD; Java. Buitcnzorg, Botanischer Garden, 1925, ljuv.A, leg, H. Winkler, ZMUH; 
Badjawa. Ccntral-Florcs. IMA, 17. VI. 1927, ZMHB No. 10499; Mavia, Sunda Exp., 2.-4. VI. 1927, I FA, leg. Renfeh, ZMHB 
No. 11345; WcstTaurcs, Rang Mese, Sunda Exp., 20.-21, VI. 1927,1FA, Icg. Rcnfch.ZMHB No. 11344; Lombok, Fkas, 

I FA. ZMHB No. 11430; Swcla. Lombok, Sunda Exp., 22.-29.lll. 1927, 5F1juv.A, leg Renfeh, ZMHBNo, 11429; Sc- 
mankat, Sunda Exp., 10. V. 1927, 1M1FA, leg. Renfeh, ZMHB No. 11342; Femes, Sunda Exp., 10. 15 V.1927, I FA, Icg. 
Renfeh, ZMHB No. 11343; Flores, 1FA, leg. Martens, ZMHB No, 7589; Batac Doclang, Suumbava, Sunda Exp., 10. 
IS.VA927. 14M8FA, leg, Renfeh, ZMHB No. 1 1 346; Angloi (Bava), 350 500 m. 28.IX. 1931,2MA, MNHN No. RS 1509; 
Komodo, Petits iledo laSantc, 1956,1FA, leg, Pfeffer, MNHN No. RS 8591;Timor,Lamarknen, H)00m, 1970, IMA, leg. 
B Friedberg, MNHN No. RS 6449; Java or Sumatra, IF ljuv.A (juv. aftertbird eedysis), MNHN No RS 1497; Java, 2FA, 
MNHN Nos RS 1489 and 3598: Java, Batavia, 1M1 FA, MNHN Nos RS 1505 and 3472; Timor, Damaknen, alt. 1000 m, 
I FA (mi), (eg. Friedborg, MNHN No. RS 6448. ? Indonesia: ? Java, 24M33FA, ZMHB No. 7399 Laos: Prov. Common, 
Village dc Na Kay Khia, 1933,1 FA, MNHN No. RS. 4540; Luang Prubang, lM5F3juv.A. IX. 1933, Icg. DawydotT. MNHN 
RS 1519 and 1529; Taket. 1933, 1 F3juvsA (2juvs before first cedysis), leg. Dawydoff, MNHN No. RS 1532; Vicnitine, 
X 1933, I FA, leg. Dawydoff, MNHN No RS 1525; Sawannaket, 4M2FA, leg. Dawydoff, MNHN; Haul Laos, X.I934, 
2FA. MNHN RS 1531; Vientiane, I 1935, 1 M9juvsA (juvs before first cedysis), Icg. Dawidoff, MNHN RS 1536; Haul 
Laos. Phang-Sali. 1938- 9, 1M1FA, leg. Dawidoff, MNHN RS 1522; Haut Laos, Paclay, Sayabun, 1.1939,2juvsA, leg. 
Daw idoff, MNHN RS 1539; Dong Doh, 20.01.1990,1 juv,A (after third cedysis), leg, Kondorosy, HNHM; Bob Kham Xai 
prov., 18°)6N 103“)) E, 70 km NEE of Vientiane, 27 -30. IV, 1997, !M3F7juvsA(juvs before first eedysis), leg V. Kuban, 
FKCP Malaysia: Singapore, ljuv.A (after third cedysis), ZMHB No 7236; Bali Island, 1ME, collector unknown, det. 
1990, NMPC; Bali Island, II. 1996, 2MA, leg. L. HadaS, FKCP Myanmar: Ober Birtna, Thomaran Gillis, ljuv A (after 
fourth cedysis), ZMHB No. 8144; Viaggio in Birmania, Palon(Pego), 1885-89,1M7FA, leg. L. Fca.ZMUH. Philippines: 
Manila. 1980,1 FA, ZMUH. Thailand: Bangkok, I FA, leg. Martens, ZMHB No. 8142; Siam, IMA, leg. Martens, ZMHB 
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No 8142, IFA, ZMHB No, 11349; Siam, 1879-95, 4M5FA, detKracpclin \900 as Anchisometrus mucmnatus, MNHN 
No. R$. 1452; Siam Micro, I PA, MNHN No RS 1488; Peninsulc dc Moluccn, 1FA, leg. Balayus, MNHN No. Rs 7025; 
Bangkok. 7 XI. 1891,1FA.ZMUH; Siam, MUok-lck, 25.V.1904, IM3FA, leg. Fruhslorter, ZMUH; Islhmeof Kra,22.Vl. 1986, 
IMA, teg. I 1 . Leclcre, ZMUH, ChiangMai, I5.VII.I987, 2FE, leg C M. Brandstelter, FKCP; Lai Yao, 25 km W Nakhon- 
Sawanr, ca 80 m, VII1.1987,1FA, leg. Thielen, SMFD; Kanchanaburi, near river Kwai, 5.1V. 1991, 1M1F ljuv.£3FA,!cg. 
J. FarkaiS, FKCP; Lansang, 500m above sea level, 18 -24.IV. 1991,2FE, leg. L). Krai & V, Kubafi, FKCP; Palong near Fang, 
750m above sea level, 19*55 N,99°06 E, 27. V. 1991, IM1FE IFA, leg. D. Krai & V. Kuban, FKCP; Samut, 12 11 1993, 
IMA, collector unknown, FKCP; Sai Buri. 23. 27.1V 1993,2FE lF2juvsA, leg. J. Slmad, FKCP; Mac Hong Son env . Ban 
Huai Po, 1700m above sea level, 24,-30. VI. 1993,1ME, leg. J Schneider, FKCP; Mac Hong Son, Nupa-Ah, 30. VI. 1993, 
4FE 5FA, leg. J. Schneider, FKCP; Kaeng Krachan (Phctchabun), Kacng Krachan National Park, Reservoir, 6 II. 1994, 
IMA, leg. S. & L Mahunka, HNHM; 56 kmNW Chiang Mai, 19°05 N, 99°25 E, 7.-14 II 1995, 6F22juvsA (juvs before 
first ccdvsis), leg. M. Sniick, FKCP; Chiang Daoenv.,21.V. 4.VI.1995, 1M2FA, leg. M. Sniick, FKCP: Ercwan.lll 1997, 
IMA. leg. V. Scjna, FKCP; Chiang Dao, 19 21.V.1997,2FA, leg. M. Snilek, FKCP. Vietnam; Saigon, 2M3Fljuv.A, 
MNHN Nos RS 1493, 1502, and 1506; Indochine, Monci-Sai, IMA, leg Dawydoff, MNHN No. RS 1521; Indo- 
chinc, Hve. Annam, 2FA, leg. Dawydoff, MNHN No. RS1526; Snoi Dam, IX, 1912, IM1FA, MNHN No. RS. 
1504; Dong-Trang (Song-Cay), XI 1929, IFA, MNHN No. RS 1510; Indochina, Tourane, Annam, Licn-Cheu, 
I8.IX.I931, IMA. MNHN No. RS 1514; S. Annam, Nhatrang, Cauda, 1.1930, IMA, VI. 1931, IFA, XII. 1931. 
ljuv.A, MNHN No. RS 1513, 1516, and 1517; Indochina, Tourane, Annam, 2FA, leg. Dawidolf, MNHN No. RS 
1523; S. Annam, Cauda (Nahatrang), III.1933, 3FA, leg. Dawydoff, MNHN No, RS 1530; Annam, Kontoum, 1933, 
2FA, leg Dawydoff, MNHN No. RS 1533; Indochina, Cauda, 1933, IMA, leg. Dawidoff, MNHN No RS 1518; 
Indochina, Konan Tchan, 1937, 3M7FA, leg. Dawidoff, MNHN No. RS 1470; Indochina, S Annam, Nhairang, 
1938-9, I Ml FA, leg. Dawidoff. MNHN No. RS 1520; Annam, Quinhon, X.I934, IMA, MNHN No. RS 1537; 
Haut-Tonkin, Lao-Kay, XII.1933, IFA, leg. Dawidoff, MNHN No. RS 1534; Saigon, 1.1935, IMA, leg. Dawidoff, 
MNHN No. RS 1538; Saigon, 1989, 1MIFE, leg. Jansa, FKCP; near Binh-Chan, 23.IV.1989, 1FE, leg. S BeivAF, 
FKCP; Hanoi, X.-XI.1991, 3M3FE 9MI8F2juvsA, leg R. Hanzal, FKCP; 80 km NNE Saigon, Dong Nai prov . 
valley Ma Da. Tri An dam, VI1.1995, 2FA, 7 VI.1996, ljuv.A (after third ccdysis), leg. K. Pctrlclka, FKCP; 
Saigon, 4,X. 1995, ljuv.A(after fourth eedysis), leg. K. Pctriclka, FKCP. ? Vietnam: Darlac, Bcn-Mcthuot.600m, VI.1930, 
3F7juvsA (juvs before and one after first eedysis), MNHN No. RS 1508; Darlac, Plateau dc Mcdrac, 30.VI. 1930, IFA, 
MNHN No. RS 1515; Darlac, Ben-Methuot, 193I,3FA,I. 1931,2FA,MNHNNo. RS 1507 and 1511; Indochine, X. 1934, 
IMA. leg. Dawydoff, MNHN No. RS 1528.?: Brie Along, X. 1934,4FA, MNHN No RS 1474;Cochinchina, I FA, MNHN 
No. RS 1503; 1MIFA. MNHN No RS 1457; Amboina, 1893, IM2FA, 7.MIJH; Soemba, 1893, lM1 FA, ZMUH; Tavoy, 
X.19I2,2M3FA, Mus. Calcutta, ZMUH; Hainan Garzoni, 2F ljuv.A (juv. after first ccdysis), MNHN; IFA, MNHN No. RS 
1453; 2M9FA, ZMHBNo 3067; 1M3FA, ZMHB No. 2597; Savataca, 1M5FA, leg. Martens, ZMHB No. 7644; IFA, 
ZMHB No. 2598, IMA. ZMHB No. 8143; Franz Wintesinbcr, Sragan. IFA, ZMHB No. 1 1.347; Kangean, 2FA.ZM1JH. 

Specimens bom and reared in captivity (females from Vietnam: Hanoi, X.-XI. 1991, leg. R. Hanzal): 3juvsE after the first 
ccdysis, 3juvsE 12juvsA after the second ccdysis, 3juvsE6juvsA after third ccdysis, 3juvsE 19juvsA after the fourth ccdysis, 
6FE4M8FA after the fifth eedysis (birth 30.111. and 4.IV. 1992, first eedysis 4. and 8.IV. 1992, second ccdysis 5.-18. V 1992, 
third ccdysis 28.V.-16.VI.1992, fourth ccdysis 23.VI.-23. VII. 1992, fifth ccdysis22.VII.—15.IX. 1992, one female scorpion- 
born 16 VI. 1993, brecdingF. Kovafik), FKCP. 

Diagnostic characters. Total length 40 65 mm in both males and females. Male differs from 
female in having fingers of pedipalps proximatly twisted (Figs 80-81) so that their edges cannot 
meet. Sixth cutting edges on movable and fixed fingers of pedipalps usually with three exlemal 
granules each (Figs 10, 12, 29, and 31), very rarely with two or four granules. First and second 
metasomal segments with 10 keels, third and fourth segments with eight keels. Four lateral 
keels may be inconspicuous and sometimes smooth. Ventral surface of seventh mesosomal seg¬ 
ment with two keels that are not always discernible. For position and distribution of trichoboth- 
ria on pedipalps see Figs 80-82, 93, and 98. Position of trichobothrium db is variable (Kovarik 
1995. 188). 

Color pattern blotched, manus of pedipalps light, fingers dark, pronounced dark triangle in 
anterior part of carapace. For habitus see Vachon 1986: 843, fig. 9. Pectinal teeth number 16- 
26 

Comments. Tikader & Bastawade (1983: 60) stated that they had examined type specimens 
deposited in BMNH, No. 1889.3.29.9-11, which is a case of mistaken identity. As types must be 
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unequivocally regarded specimens in the Fabricius collection, which is at UZMD (see Zimsen 
1964). 

/,. mucronatus was characterized by Roewer as having 10 keels on the second metasomal 
segment, two keels on the underside of the seventh mesosomal segment, total length of 50 58 
mm, and 21 pectinal teeth. Pocock gave a total length of 58 mm for the female and 53 mm for 
the male, and also about 21 pectinal teeth. 

My examination of a number of specimens revealed the keels on the underside of the seventh 
mesosomal segment to be often indistinct, indicated only be several widely spaced granules.The 
largest specimens is my collection come from Thailand (Chiang Dao) and are about 55 mm 
(female) and 62 mm (male) long. Females from Nupa Ah are about 57 mm long. Other speci¬ 
mens from Thailand range from 45 to 50 mm in length, only one female from Lansang is 40 mm 
long. Specimens from Vietnam (Hanoi) are 43-55 mm (female) and 43-53 mm (male) long. 
Females from Vietnam (MNHN) are up to 63 mm long. 

1 examined the syntypes of Isometrus chinensis. For dimensions of one of the females see 
Tabic 1. The second differs only in having 21 pectinal teeth. 

I examined the holotype of L. mentaweius, a female 57 mm long. The sixth cutting edge on 
the movable fingers of pedipalps has three external granules, and on the fixed fingers three 
external granules and one internal granule (Figs 10 and 29). The first and second metasomal 
segments bear 10 keels, and the third and fourth segments bear eight keels. The ventral surface 
of the seventh segment bears two conspicuous keels and two short, inconspicuous keels. For 
position and distribution of trichobothna on the tibia, patella, and femur of pedipalps see Figs 
82, 93, and 98. Roewer (1943: 212) counted 23 pectinal teeth, but my examination shows 20 
teeth in each pecten. I am certain that L. mentaweius is a synonym of L. mucronatus. Roewer 
mistakenly thought that L. mentaweius has nine cutting edge on the movable fingers of pedi¬ 
palps (Roewer 1943: 213, Tafel 1, fig. 2c; Vachon 1986: 840-841). 

1 examined the type series of Lychas baldasseronii, hereby designating a lectotype and para- 
lectotypes Nos 1-3, and am certain that it is a synonym of L. mucronatus. The lectotype is a 
male 55 mm long (of which 31 mm is the metasoma), with 20 and 21 pectinal teeth. The para- 
lectotypes are three females 46.9-50.5 mm long, with 20-21 pectinal teeth. 

L. nucifer is based on one female from Hazaribagh, Behar prov., India (Basu 1964: 101). 
Other authors do not mention additional specimens, and Tikader & Bastawade (1983) do not list 
this species for India. Bastawade (in litt., 3 April 1996) informed me that types do not exist, as 
“Unfortunately Dr. Basu has not preserved the types' 1 .1 believe L. nucifer to be a synonym of L. 
mucronatus, with which it agrees in all the characters given by Basu (1964), and even in char¬ 
acters which he used to differentiate between the two species (“22 teeth in pecten, second meta- 
sotnal segment longer than wide"). The description by Basu (1964) does not include any charac¬ 
ters that would allow to differentiate L. nucifer from L. mucronatus. 

Distribution. Cambodia (Pocock 1894: 87), China (Karsch 1879a: 116), India (Fabricius 1798: 
294), Indonesia (C. L. Koch 1845a: 16; Pocock 1894; 87; Lampe 1918: 194), Laos (Page 1933: 
26), Malaysia (Pocock 1900: 37), Myanmar (Simon 1884: 38), Philippines (Gervais 1841:284), 
Thailand (Kopstein 1921: 123). and Vietnam (? Gervais 1841: 284, ? Pocock 1894: 87; Fage 
1936: 181; Kovafik 1995: 194). 

This species has been mistakenly recorded from Madagascar (Gervais 1844: 215), Japan, and 
New Zealand (Pocock 1894: 87). 
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Figs 88-105. Figs 88-91 - tibia ofpeilipalps. Figs 92-95 - patella of pc dipalps. Figs 96-102 - femur ofpcdipalps. Figs 103- 
105 tclson. Fig. 88 Lychas mgrtslernis (Pocock), female from FKCP. Fig 89 -L. lourencoi sp. n., female HT. Fig, 90, 
101 -L. variants (Thorcll), female l.T ofl. spinatus Kracpelin. Figs 91,102 -L. variatus (Thorcll), juv. LT off, marmo- 
reus kimberteyanus Kracpelin. Fig. 92 -L. hosei (Pocock), female HT Figs 93,98-1. mucranatus (Fabricius), female HT 
of/,, mentaweius Rocwer Fig. 94 -L. shoplandi{ Oates), female LT. Figs 95,97 -L. braueri (Kracpelin), female LT. Fig 97 
L. scaber Pocock, female from BMNH. Figs 99, 105 - L. mjobergi Kracpelin, female LT. Fig 100 L. Iricarinatus 
(Simon), female from SMFD Fig, 103 - L. infuscatus( Pocock), female from ZMUH. Fig. 104 - L, perjidus (Kcyscrling), 
female LT. 
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Lychas nigristernis (Pocock, 1899) 

(Figs 9, 13, 28, 32, 79, 86-88, Tables 1-3) 

Archisometrus nigristernis Pocock, 1899: 265. 

Lychas nigristernis: Pocock, 1900 38, Kraepelin, 1913:133; Takashima, 1945. 84; Mam, 1959: 11; Minnocci, 1974. 30; 
L. E. Koch, 1977: 124; Kovafik, 1995: 189. 

Lychas (Distotrichus) nigristernis: Tikader & Bastawade, 1983: 42. 

? Lychas decorala Basu, 1964: 102 (TL: India, Bchar, Hazanbagh); Minnocci, 1974: 30; KovaHk, 1995:189. Syn. n. 

Type locality. India, western Himalayas, Dehra Dun, BMNH. 

Type material. India; Dehra Dun, If'A (holotype), leg. F. Glcadow, BMNH No. B.Vf 1897.9. (7.84 
Other material India: W Himalaya. Dehra Dun, V11.1913, 1FA.ZMUH; bor, UUar Pradesh bor.. l'halan (Taiwan), 10 
km N of Debal, VII. 1994,2FE, leg. M. SniZek, FKCP; Uttar Pradesh bor., Kamaprayag env., 19-21 ,V11.1994,1 ME, leg. M. 
Sniick, FKCP. Nepal, I M7F2juvsA, MNHN No. RS 6620, 8232-4, 8238-9 and 8242-3; Sitebeni, 500-600 m, 26 VII. i 956, 
1FA, leg. M. Hubert, MNHN No. RS 8227; Gurundi, 6.1.1967,2FA, leg M. Hubert, MNHN No. RS 8230 and RS 8240; 
Narayangarh, 150-251) m, 25.VII. 1967, 1FA, leg. M. Hubert, MNHN No. RS 8241; Avant Dana, 300-1500 m, 
26.VII.I967, ljuv.A, leg. M Hubert, MNHN No. RS 8237; Gorkha District, Samri Bazar, 1350-1650 m, 20.VI.1993, 
lM1F2juvsE, leg. J Probst, FKCP. 7, 2FA, MNIIN 

Diagnostic characters. Total length 32-50 mm. Male differs from female in longer and narrow¬ 
er metasomal segments (Figs 86 and 87), and occasionally in having fingers of pedipalps prox- 
imally twisted, but not as markedly as in L. mucronatus. Sixth cutting edges on movable and 
fixed fingers of pedipalps each with one external granule and no internal granules (Figs 13 and 
32). First metasomal segment with 10 keels, second through fourth segments with eight keels. 
Second metasomal segment bears two additional lateral keels marked by several granules. For 
position and distribution of trichobothria on tibia, patella, and femur of pedipalps see Fig. 88 
and Tikader & Bastawade 1983: 45, figs 110-114. Position of trichobothrium db is variable 
(Figs 79 and 88). Peetinal teeth number 14- 18. Femur of pedipalps spotted, patella entirely 
black, manus of tibia yellow, and fingers of tibia yellowish brown or dark brown. For habitus see 
Figs 86 and 87. 

Comments. The species is based on a single female, which I have examined. Its original color 
has been lost due to the long preservation in alcohol, and it is now entirely black. 

Most of the specimens examined have trichobothrium db between trichobothria dt and el. 
One female from Nepal (MNHN) and one female from India (FKCP) have this trichobothrium 
betwen trichobothria et and est. 

Two males from FKCP have fingers of pedipalps slightly twisted, whereas no twisting is 
present in a male from MNHN. However, all males have metasomal segments longer and nar¬ 
rower than females. 

L. decoratus is based on two males from Hazaribagh, Behar prov., India (Basu 1964: 103). 
Other authors do not mention additional specimens, and Tikader & Bastawade (1983) do not list 
this species for India. Bastawade (in litt., 3 April 1996) informed me that types do not exist, as 
“Unfortunately Dr. Basu has not preserved the types". 1 believe L. decoratus to be a synonym of 
L. nigristernis because of its identical coloration, total length, number of peetinal teeth, and 
geographic distribution. The description by Basu (1964) does not include any characters that 
would allow to differentiate L decoratus from L. nigristernis. 

Distribution. India (Pocock 1899: 266). 
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Lychas obsti Kraepclin, 1913 

(Figs 14, 33, 55, 73, Tables 1-3) 

Lychas obsti Kraepclin, 1913: 175;Birula, 1915:23; 1915: 120; 1916: 56; Borclli, 1919: 366; Rocwcr, 1943:210; Capo- 
nacco, 1949; 314; Probst, 1973: 322; Lamoral & Reynders, 1975: 511; Moritz & Fischer, 1980:320; El-Hcnnawy, 1992: 
127; Kovaflk, 1995:189. 

Archisometrus obsti. Caporiacco, 1937: 360; Moriggi, 1941:91. 

Type locality. Deutsch-Ostafrika Kilimatinde; ZMUH. 

Typemateriai Kenya O. Africa, I FA (paralectolype No. I), leg. Kolb, ZMHBNo. 8148, Somalia: Landeder Rahanwin, 
X.I912, IMA (paralcctotype No. 2) IF(im)A (paralectolype No. 3). Tanzania: D. O. Africa, Kilimatinde, 3.11.1912,1FA 
(Icctotypc), leg. Dr. Obst, ZMUH, 

Other material. Kenya: Sagala Hills, XII. 1993, IFE, leg. Werner, FKCP; Voi.8-l8.XI. 1996, IFljuv.A, 22.XI. 2 XII. 1996, 
2Fljuv.A,27 111.-4 IV. 1997,1ME 1 M(im)2FA, leg. M. Snliek,FKCP Tanzania: Tanga, IFA.SMFDNo. 6691,98. Mombo 
or ,9. M .1.1996, IM1FA, leg M Snizek, FKCP. 

Diagnostic characters. Total length of females 30-37 mm, males up to 42 mm due to longer 
metasoma. In contrast to female, male has fingers of pedipalps slightly twisted proximally. 
Sixth cutting edges on movable and fixed fingers of pedipalps each with two (or exceptionally 
one) external granules and sometimes also one internal granule (Figs 14 and 33). First and 
second metasomal segments with 10 keels, third and fourth segments with eight keels; third 
metasomal segment sometimes with two additional inconspicuous keels. Ventral surface of sev¬ 
enth mesosomal segment with two or four keels. For position and distribution of trichobothria 
on tibia of pedipalps see Fig. 73. Pectinal teeth number 16--20. 

Comments. J examined all specimens from the type series, one from Tanzania, one from Kenya, 
and two from Somalia, and designated them a lectotype and a paralectotypes Nos 1-3, respec¬ 
tively. This designates also the type locality. 

Roewer (1943: 210) identified an SMFD specimen as a male, but the marked sexual dimor¬ 
phism leaves no doubt that it is a female. 

Distribution. Kenya, Somalia, Tanzania (Kraepelin 1913: 175). 

Lychas perfidus (Keyserling, 1885) 

(Figs 48, 78, 104, Tables 1-3) 

Isometrusperfidus Keyserling, 1885: 15. 

Archisometrus perfidus, Kraepclin, 1899: 47. 

Lychas perfidus: Birula, 1917a: 105; Takashima, 1945: 80, L. E. Koch, 1977: l24;Kovafik, 1995: 189. 

Archisometrus marmoreus (in part): Kraepclin, 1891:226. 

Type locality, lnsel Viti Levu; BMNH. 

Type material. Melanesia, Fiji: Viti Lcvu Island, 1FA (lectotype), labeled: Keys., coll. Hamburg Mus, BMNH No BM 
1898.3.5.10. 

Other material. Melanesia, Fiji: Vili l.evu Island,20.11.1894,2M1FA (males are immature), leg. Cpt. M.Ci. Pohl, ZMUH. 

Diagnostic characters. Total length 30-40.6 mm. Sixth cutting edge on movable fingers of 
pedipalps with one external granule (Fig. 44), on fixed fingers with two external granules (Fig. 
48) First and second metasomal segments with 10 keels, third and fourth segments with eight 
keels. Ventral surface of seventh mesosomal segment with four well developed keels. For habi¬ 
tus sec Keyserling 1885, tab. II, fig. 2. For position and distribution of trichobothria on tibia of 
pedipalps see Fig. 78. Trichobothrium db is situated between trichobothria et and est. Legs, 
metasoma, and pedipalps are spotted. Pectinal teeth number 10-11 in females and 12 in the 
immature male. Subaculear tooth is very narrow (Fig. 104). 
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Comments. This species is based on three specimens from Viti Levu Island, of which i examined 
and designated one as the iectotype. 

Distribution. Melanesia: Fiji, Viti Levu Island (K.eyserling 1885: 16). 

Lychas ruckae sp. n. 

(Figs 15, 34, 68, 83, Tables 1-3) 

Type locality. India, Himalaya, Moita; ZMUH. 

Type material . India; Malta (Himalaya), 3000 m, 19.VI. 1956, 1 MA (holotype), Deutsche Indien Expedition 1955-1957, 
Nr. 441,ZMUH No. ZMH 10. 

Etymology. Named after the German acarologist Mrs. Gisela Rack, who worked for 40 years as 
a curator at the Zoologisches Instilut und Zoologisches Museum, Universitat Hamburg, Germa- 
ny. 

Description. The total length is 36.7 mm in the male holotype. The male has the fingers of 
pedipalps proximally twisted so that their edges cannot meet (Fig. 83). Although the female is 
unknown, 1 assume the same length of metasoma in both sexes. The habitus is shown in Fig. 68. 
Measurements of the carapace, telson, segments of the metasoma and segments of the pedipalps, 
and numbers of pectinal teeth are given in Table 1. Pectinal teeth number 16 17 in the male. For 
the position and distribution of trichobothria on the tibia of pedipalps see Fig. 83. 

The base color is yellow, with brown spots. 

The chelicera is reticulated and its fingers bear black spots. 

The carapace is without keels but with large granules. It is yellow, with small and sparse 
black spots. There is a black spot around the median eyes and a black triangle between the 
median eyes and the anterior margin of the carapace. 

The femur and tibia of pedipalps are yellow, dorsally and laterally with sparse brown spots. 
The ventral surface of the femur and tibia of pedipalps is yellow without spots. The fingers are 
yellow or yellowish brown. The patella of pedipalps is black both dorsally and ventrally, rarely 
with sparse minute yellow spots on the dorsal surface. The sixth cutting edges on the movable 
and fixed fingers of pedipalps bear one external granule each (Figs 15 and 34). 

The mesosoma is spotted and bears one pronounced median keel and large granules (Fig. 68). 
The lower surface of the seventh segment bears four keels and a number of inconspicuous gran¬ 
ules. 

The legs have the same color pattern as the patella of pedipalps. 

The metasoma is also spotted. The first through third segments bear but a few black spots, 
whereas the fourth and fifth segments have more of them, namely in the posterior half. There are 
! 0 keels on the first segment and eight keels on the second through fourth segments. The second 
segment bears several granules indicating lateral keels. The dorsal keels terminate in a posterior 
tooth which is larger than that on each preceding segment. The subaculear tooth is pronounced, 
pointed, with one row composed of two granules in the upper midline. 

Affinities. The described features distinguish L. rackae sp. n. from all other species of the genus 
Lychas. They are recounted in the key below. 

L. rackae. sp. n. differs from /,. feae (Myanmar, not included in the key) in the color of the 
manus of pedipalps, carapace, terga, and legs, which are black in L. feae (Pocock 1900: 42). 

L. rackae sp. n. is close to L. nigristernis , from which it differs in sexual dimorfismus. The 
male does not have a longer metasoma but, as in L. mucronatus , has the fingers of pedipalps 
proximally twisted so that their edges cannot meet. L. mucronatus has 10 keels on the second 
segment of the metasoma, whereas L. rackae sp. n. has only eight. 
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Lychas rugosus (Pocock, 1897) 

(Fig. 74, Tables 1-3) 

Archisomelrus rugosus Pocock, 1897: 111; Kraepclin, 1899:48. 

Lychas rugosus: Pocock, 1900: 39; Henderson. 1913: 130; Kraepclin. 1913: 133 (in part); Takashima, 1945: 80: L. E. 
Kych, 1977:124; Kovafik, 1995: 189. 

Lychas (Aherciinchus) rugosus: Tikatlcr & Bastawadc, 1983: 60; Bastawade, 1986: 636. 



Fig. 106 -Lychaslaurencoi sp. n., female HT Dorsal aspect 





Type locality. India, Central Prov., Raipur; BMNH. 

Type material. India: Raipur, !MA (holotypc), BMNH No. BM 1893.12.20.1. 

Diagnostic characters. Total length of male holotype 21.8 mm. Male has fingers of pedipalps 
slightly twisted proximally. Sixth cutting edge on movable finger of pedipalps without externa! 
and internal granules (Fig. 8). Dorsal as well as ventral surface of entire mesosoma covered by 
large granules. Ventral surface of seventh mesosomal segment with four conspicuous keels. For 
position and distribution of trichobothria on tibia, patella, and femur of pedipalps see Fig. 74 
and Tikader & Bastawade 1983; 63, figs 165-169. First through third metasomal segments with 
10 keels. Pectinal teeth number 12. Pecten in male holotype large, 0.8 mm wide and 1.9 mm 
long. Patella and femur of pedipalps predominantly dark, with few light spots. Fingers of tibia 
of pedipalps dark, manus light (Tikader & Bastawade 1983: 61, figs 154-157). For habitus see 
Tikader & Bastawade 1983; 61, fig. 154. 

Comments. Pocock based this species on a single male received from H. M. Phipson (Pocock 
1897: 111). L. rugosus is the smallest species of the genus Lychas. 

Distribution. India (Pocock 1897: 111). 

Lychas scaber (Pocock, 1893) 

(Figs 16, 35, 75, 97, Tables 13) 

Isomelrus (Archisomelrus) scaber Pocock, 1893: 300. 

Archisometrusscaber: Kracpelin, 1895: 86; 1 899: 51. 

Lychas scaber: Pocock, 1900: 38: Kracpelin, 1908: 190: 1913: 133; Rocwcr, 1993: 213; Takashima, 1945: 83; Capori- 
acco, 1947:248; L.E. Koch, i977: 124; KovaHk, 1995: 189. 

Lychas (Endolrichus) scaber: Tikader & Bastawade, 1983: 85. 

Type locality. Madras; ? BMNH. 

Material India: Andhra Pradesh, Secumdcrabad, IMIFA, leg. A. Ricardo, BMNH No. 1893.3.16.7-8; Madras, IMA, 
MNHN No. RS 4501. 

Diagnostic characters. Total length ca 40 mm. Male differs from female by longer metasoma. 
Sixth cutting edges on movable and fixed fingers of pedipalps each with two external granules 
(Figs 16 and 35). First and second metasomal segments bear 10 keels, third and fourth segments 
bear eight keels. Ventral surface of seventh mesosomal segment bears two pronounced keels and 
two additional, inconspicuous keels indicated by sparse granules. For position and distribution 
of trichobothria on tibia and femur of pedipalps see Figs 75 and 97. Femur of pedipalps dorsally 
with sparse but pronounced granules, more so in central part. Sparse, but much larger granules 
scattered on dorsal surface of carapace and mesosoma. Patella of pedipalps dorsally with two 
well marked keels. Pectinal teeth number 17-20. 

Comments. Pocock (1893) mentioned only one female (the holotype) from Madras (Tamil Nadu 
prov.). This is a complete specimen 36 mm long. Tikader & Bastawade (1983: 91) regarded as 
type specimens one male and one female, BMNH No. 1893.3.16.7-8. They stated that the fe¬ 
male lacks part of the metasoina. 1 have examined both specimens. The female lacks the third 
through fifth metasomal segments and the telson, and the male is heavily damaged. An enclosed 
label gives the locality of both specimens as “India; Secumderabad". 

Considering the information provided in Pocock’s (1893: 301) description, the male cannot 
be a type specimen, and the locality data and incompleteness of the female make it unlikely that 
this could be the holotype. According to Pocock the holotype has 17 and 18 pectinal teeth, 
whereas the examined female has 18 and 19. 
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The positions of trichobothria est, et and db, dt on the tibia of pedipalps do not correspond in 
either specimen examined to figs 234-239 ofTikader& Bastawade, although the authors (p. 91) 
state that the illustrations are of those specimens. Based on position of said trichobothria, Tikad- 
er & Bastawade placed this species in the subgenus Endotrichus instead of Alterotrichus. How¬ 
ever, both subgenera have been synonymized (Kovarik 1995: 188). 

Distribution. India (Pocock 1893: 301). 

Lychas scutilus C. L. Koch, 1845 
(Figs 41, 47, 76, Tables 1-3) 

Lychasscutilus C. L. Koch, 1845b: 3, fig. 962; 1850: 92; Pocock, 1900: 37; Kraepelin, 1905; 196; Henderson, 1913: 129; 
Rocwer, 1943: 210; Takashima. 1945: 78; Caporiacco, 1947: 248; L. E. Koch, 1977: 124; Vachon, 1985: 99; ’ Khatoon 
1986:645; Vachon, 1986: 841; Kovahk. 1995: 195. 

Isometrus scutilus: Thorell, 1888; 337; Pocock, 1891:4.35; 1893: 296 
Isomctrus (Lydias) scutilus: Thorell, 1889: 525. 

Lychas scuialus C U Koch, 1845b: 163 (content); Kraepelin, 1908: 186; 1913: 132; Kopstcin, 1921: 121; 1923: 186; 
1926; 11 l;Giltay. 1931: 18; Sachet, 1958; 6; Immoral & Kcyndcrs, 1975: 511 (syn. by Pocock, 1900: 37). 

Archisometrus scutalus: Thorell, 1893: 367; Kraepelin, 1895: 85; 1899: 44; 1901: 268; Vachon, 1986: 841. 

Isometrus weberi Karsch, 1882: 184(TL: Salanga) (syn. by Pocock, 1891: 435). 

Archisometrus weberi: Kraepelin, 1891: 221; Vachon, 1986: 841. 

Isometrus mesor Simon, 1884:47 (TL: Java) (syn. by Pocock, 1891:435). 

Isometrus messor: Thorell, 1888: 337, 

Lychasmessor: Oates, 1888: 248; Vachon, 1986: 839. 

Isometrus phipsoni Oates, 1888: 248 (TL; Tcnasscrim) (syn. by Pocock, 1891:435), 

Lychasphipsoni: Vachon, 1986: 839. 

Archisometrus nigrimanus Kraepelin, 1898: 43 (TL: Sumatra); Kraepelin, 1899: 45. Syn. n. 

Lvchas nigrimanus: Kopstcin, 1921: 122; 1923: 186; Giltay, 1931: 18; Takashima, 1945: 79; L. E. Koch, 1977: 124; 
Vachon, 1986:839; Kovafik, 1995: 189. 

Type locality. Ostindien, Insel Bintang; BMNH. 

Type material. I ndonesin: Sumatra, 21 .III, 1897,1 FA (hololype of Archisometrus nigrimanus ), ZMUll; Malakka, Salanga. 
2FA (syntypes of Isometrus weberi ), leg. Weber, ZMHB No. 4093. 

Other Material. Indonesia: Sumatra. Deli, 1879, IMIFA, leg. SchonheiT, Mus, Frankfurt, ZMUH; Java, 1888. 
1FA, del. M. Vachon 1975 No. VA-1310 as Lychas scutatus, NHMB No 2a, Sumatra, 1M1FA dct. M. Vachon 
1975 as Isometrus ( Isometrus) sp ?, NHMB, Keeling Island, 1890, 1FA, leg. Kienbcrg. dct. M. Vachon 1984 No 
VA2645. ZMUH; Billiton Island., 1892, IMA, Mus. Leyden, del. M. Vachon 1984 No, VA 2641, ZMUH; Krapoh, 
1893, 2M (one is imaturc) 1FA, Mus. Leyden, dct. M. Vachon 1984 No. VA 2643, ZMUH; W. Sumatra. Birdjcy 
Estahc, W. Burchhard, 28.1V. 1894, I Ml FA, ZMUH; Sumatra, Scrdang, X I894, IM2FA, leg. O Puttfarken.det. M. Vachon 
1984 No. VA 2639, ZMUH; 28.VIII. 1902, 2FA, leg. Dr Heinroth (labeled: Lychas nigrimanus ), ZMHB No. 11341; 
Sumatra, Deli, 1FA, leg. Meissner (labeled: Lychas nigrimanus). ZMHB No. 11427; Sumatra, Deli, 1FA, SMFD 
No. 6689/96; Sumatra, IMA (labeled: Lychas weberi ), rev. M. Vachon 1981-82 No. VA 2652, ZMHB No 7529; 
Sumatra. IMA, leg. Virchov (labeled: Lychas scutatus), rev M Vachon 1981-82 No. VA 2654, ZMHB No 7347; 
Ost-Sumatra, IMIFA, ZMHB No. 894/09; Sumatra, IFA, Mus. Berlin, dct. M. Vachon 1984 No. VA 2654. ZMUH; 
Sumatra, Deli, Bandar Kivala, 2MIFA, leg. O. Puufarkcn, ZMUH. Malaysia: Malacca, I. III. 1909, 1M1FA, leg. Jachan 
(labeled: Lychas Jlavimanus - male, and Lychas nigrimanus - female), rev. M. Vachon 1981-82, Nos VA 2618-9, ZMHB 
No. 11350; Singapore, t FA (labeled: Lychas scutatus), revM. Vachon 1981 82 No. VA 2653, ZMHB No 7235, Malacca, 
Burton, IMA. MNHNNo RS 1460; Singapore, IMIFA, leg Wang,MNHN Nos RS 4163 and4l67;Johorc Baru Palm 
Garden. V. 1967, Ijuv.A, leg, Wang, MNHNNo. RS 4558; Pangkor Island, 5.11 1995,2FA, leg. S. Beivaf, FKCP; Kedah, 
Langkawi Island, 15. 17.Vl.1995,2M8FljuvA, leg. S. & E. Bcdvaf, FKCP. Myanmar: Birma, Malcwoon, 1885-1889, 
IFA, leg. L. Fca. dct. M. Vachon 1984 No. VA 2642, ZMUH.Thailand: NWPcnins. Siam, Kapa, 1937, IMA (labeled: 
Archisometrus nigrimanus bernatziki Schkl, typus), rev. M. Vachon 1975 No. VA-1311, leg. H. Bematzik, NHMB No. 
93.1 ; Bctong, IV. 1993, 4F4ME 2FA, leg. J. Horak A. J. Stmad, FKCP; Ko Lanta Island, 30 km Trang, 5 V1996. IMA, 
leg. J. VondraSck, FKCP; Kliao Sok, II. 1997, 2FA, leg O. Buiga, FKCP ?: East Asia Expedition, 1MA (labeled lychas 
weberi). ZMHB No 7537; East Asia, 1 MA (labeled. Lvchasscutatus), rev, M. Vachon 1981-82 No, VA 2651, ZMHB No 
7387. ?. labelled ‘‘Zanzibar", 1 FA, No. 2881, del. Kraepelin 1891, dct. M. Vachon 1984 No. VA2640, ZMUH. 
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Diagnostic characters. Total length 60-86.5 mm in males and 40-65 mm in females. Male 
differs from female by much longer, very thin metasoma and long telson (Table 1). Sixth cutting 
edges on movable and fixed fingers of pedipalps each with three to five external granules and 
one or no internal granule (Figs 40,41, and 47). Ventral surface of seventh metasomal segment 
bears four pronounced keels. First segment of metasoma has 10 keels, second through fourth 
segments have eight keels. For position and distribution of trichobothria on tibia of pedipalps 
see Fig. 76. 

Base color is yellow to reddish brown. Tibia, in part patella of pedipalps, telson, fifth and 
occasionally also fourth metasomal segments are dark brown. Mesosoma is spotted. Pectinal 
teeth number 15-20. 

Comments. L. scutilus was designated the type species of the genus Lychas (Pocock 1899: 834; 
Kovafik 1995: 188). 

I examined the syntypes of Isometrus weberi (Table 1) and the holotype of Archisometrus 
nigrimanus. Although it has never been published that Archisometrus nigrimanus is a synonym 
of L. scutilus, the specimen labels show that this fact was known already to Kraepelin and 
Vachon. One holotype label says Lychas scutatus C. L. Koch, 1845, Kraepelin dct.“, and a 
second label states “= Lychas scutilus C. L. Koch, 1845, Vachon det. 1984“. Vachon also en¬ 
closed his code number VA-2644. 

The holotype of Archisometrus nigrimanus is 50.4 mm long and has 15 and 17 pectinal teeth. 
Distribution. Indonesia (C. L. Koch 1845b: 5), Malaysia (Pocock 1900: 38), Myanmar (Oates 
1888: 248). Thailand (Kraepelin 1891: 222). 

The species was mistakenly recorded from Zanzibar (see “Other material 1 ' and Kraepelin 
1891: 222) and the Congo (Kraepelin 1899: 45). Its record from Pakistan, Daman-e-koh, Islam¬ 
abad (Khatoon 1986: 645), is due to known distribution also to be regarded as incorrect. 

Lychas serratus (Pocock, 1891) 

(Table 2) 


hometrus serratus Pocock 1891: 441 
Archisometrus serratus: Kraepelin, 1895: 85; 1899: 45. 

Lychas serratus: Kovafik, 1995: 190. 

Type locality. Mauritius, Round Island; BMNH. 

Diagnostic characters. Length of male holotype without vesicle 54 mm. Male has fingers of 
pedipalps proximally twisted so that their edges cannot meet (Pocock 1891, pi. 11, fig. 4a). 
Female unknown, but it is assumed that male has longer metasoma. First metasomal segment 
bears 10 keels, second through fourth segments bear eight keels (Pocock 1891: 442). Number of 
pectinal teeth unknown (Pocock 1891: 442). For habitus of holotype see Pocock, pi. 11, fig. 4. 
Comments. The species is based on a dry-mounted incomplete male lacking pectines and vesicle 
(Pocock 1891: 442). Unfortunately, 1 have not been able to examine the holotype or any other 
specimens of this species, and the diagnostic characters are therefore based solely on Pocock’s 
description. However, Pocock gives neither the number of granules on the sixth cutting edge of 
the movable fingers of pedipalps, nor the position and distribution of trichobothria on the pedi¬ 
palps. I am therefore unable to include this species in the key below, although I am convinced 
that it is a valid species, No specimens apart from the holotype are known. 

Distribution. Mauritius (Round Island) (Pocock 1891: 443). 
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Lychas shelfordi (Borelli, 1904) 

(Figs 45, 51, 77. Tables 1-3) 


Archisomelrus shelfordi Borelli, 1904: 1. 

Lychas shelfordi. Kopstcin, 1921: 125; 1923: 186; Giltay, 1931: 18; Takashima, 1945: 83; L K. Koch, 1977: 124; 
Vachon & Lourenco, 1985: 9; Vachon, 1986: 839; KovaFlk, 1994: 197; 1995: 190. 

Type locality. Sarawak, Kuching, MRSN. 

Typf material. Malaysia: Sarawak. Kuching, lMA(lcctotypc) lFAfparalcctotypcNo. I), leg R. Shelford, MRSN No. Sc. 
313. 

Omm material. Indonesia: Sulawesi, 30km W of Kcndari, 11.—14.11.1994, 1FE, leg. Strba & JeniS, FKCP Malaysia: 
Sarawak, Kuching disL, ML Penrissen ,1000 m above sea level, 24.-26.111.1994, 1FE, leg J Horak, FKCP. Philippines: 
Luzon, Los Bafios, 23.1V. 1914, 1M2FA (and one ecdysls), leg. S. Bottchcr & V. Heyne, ZMHB No. 137D/24; Luzon, 
Banakao, 2000m, 25.1V.1914,1M1FA. leg. S. Bottchcr &V. Heyne, ZMHB No. 137D/24; Inscl Basilan, 8.XII. 1914,1 FA, 
leg. S. Dottcbcr& V. Heyne, ZMHB No. 137D/24; Inscl Samav, Sabbalogan, IV. 1915, IMA, leg. S, B6ttcher& V. Heyne, 
ZMHB No. I37D/24;N Mindanao, Surigao, V.1915,1 M2F2juvsA, leg. S. Bottchcr & V. Heyne, ZMHB No 137D/24; N. 
Mindanao. Kolambugan, IMA, leg. S. Bottchcr 8c V. Heyne, ZMHB No. 137D/24; Sabaan, 23.1.1916.1FA, leg. S. Bottchcr 
& V. Heyne. ZMHB No. I37D/24. Suboa. 31 11916, ljuv.A, leg. S. Bottchcr& V. Heyne, ZMHB No. 137D/24; N Luzon, 
Prov. Kalinga, Balbaian, 4000 m, VI11.I918. IMA. leg. S. Bottchcr & V. Heyne, ZMHB No. 137D'24; Palawan Island, 
Quezon cnv.,V. 1980, IM2FA,FKCP;BusuangaIsland, V. 1980, IMA, FKCP. 

Diagnostic characters. Total length 30 44.5 mm. Male differs from female in having longer 
metasoma. Sixth cutting edge on movable finger of pedipalps with one external granule, and on 
fixed finger with one (Figs 45 and 51) or two external granules. 

First metasomal segment bears 10 keels, second through fourth segments bear eight keels. 
Very rarely (only two examined specimens from Philippines) 10 keels on second metasomal 
segment. Ventral surface of seventh metasomal segment without keels but with large, mutually 
isolated granules. For position and distribution of trichobothria on pedipalps see Fig. 77. Pecti- 
nal teeth number 11-14. 

Color pattern spotted (including telson and legs). Femur and patella of pedipalps largely dark 
brown. Tibia shiny and yellow, with sparse, minute dark spots. 

Comments. The species is based on one male and two females. I examined one male and one 
female and designated them a lectotype and a paralectotype No. I , respectively. Both specimens 
were studied by Vachon, who did not designate a lectotype, however. 

Distribution. Indonesia; Sulawesi (first report), Malaysia: Sarawak (Borelli 1904: 3), and Phil¬ 
ippine Islands (Giltay 1931: 18-19). 

Lychas shoplandi (Oates, 1888) 

(Figs 17,36, 84,94, Tables 1-3) 

Isomeirus shoplandi Oates. 1888:246;Thorell, 1889: 562; Pocock, 1891: 434 (in part); 1893: 303. 

Anhisometrus shoplandi'. Kracpclin, 1891:225; 1895: 86; 1899: 50. 

Lychas shoplandi. Pocock, 1900:41;? Kracpclin, 1913:133; Takashima, 1945:83; L.E. Koch, 1977:124;Vachon, 1982: 
86, 1986: 839; Kovafik, 1995: 190. 

Type locality. Burma, Palone, a village about 50 miles N of Rangoon; BMNH. 

Type Material. .Myanmar: Palone. a village about 50 miles N of Rangoon. 1FA (lectotype) ljuv.A (paralcclotype No. 1). 
BMNH No 1897.5.10.1-2. 

Other material. Myanmar: Palon,20.X 1896,3juvsA, leg. L. Fca, ZMUH. 

Diagnostic characters. Total length 50-58 mm. Sixth cutting edges on movable and fixed fin¬ 
gers of pedipalps without external and internal granules (Figs 17 and 36). First through third 
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metasomal segments bear 10 keels and fourth segment bears eight keels, but two keels on third 
segment are less conspicuous. Ventral surface of seventh segment bears four conspicuous keels. 
Fingers are much lighter-colored than manus of pedipalps. For position and distribution of 
trichobothria on tibia and patella of pedipalps see Figs 84 and 94. Pectinal teeth number 21-25. 



Figs i 08 122. Fig. 108 Lychas buchari sp. n„ male HT. tibia of pedipalps. Figs 109- 116 telson. Fig. 109 - L. marrtw- 
reus (C L, Koch), female LT of. i. marmoreus spkndens Kraepelin Figs 110-1II -L. variatus (Thorcll). Fig. 110 - LT of 
L marmoreus kimberieyanus Kraepelin. Fig. 111 - female LT ofi. spinalus Kraepelin. Figs 112-115 -L. ajper(Pocock). 
Fig. 112 - female from BMNH. Fig. 113 - male from MNHN. Fig. 114 - female LT ofL. asper obscurus Kraepelin. Fig. 
115 - male from MNHN. Fig 116 — £. hendersoni (Pocock), female HT, tibia of pedipalps. Figs 117-121 -Hemilychas 
alexandrinus Hirst, maiellT. Fig. 117-tibia of pedipalps. Fig. 118 - movable finger of pedipalps. Fig. II9-fixed finger of 
pedipalps Fig 120 - femur of pedipalps. Fig. 121-telson and fifth metasomal segment Fig 122 Lychas farkasi sp. n„ 
male HT, chela of pedipalps. 
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Comments. Since Oates did not establish a holotype, I designate a lectotype (Table I) and a 
paralectotype No. i. Oates noted that the male is not known, and no later author mentioned a 
male. Thorell recorded another female from “Prome“ (Myanmar). Oates counted 22 pectinal 
teeth (paralectotype No. 1). Thorell (1889: 562-566) gave a total length of ca 52 mm and 22-25 
pectinal teeth. Pocock (1900:41) gave a total length of 58 mm. Hxamined juveniles from ZMUH 
measure 27-30 mm. 

Kraepelm (1913: 133) stated that mesosomal segments bear three keels, but 1 have found only 
one dorsal keel on the second through sixth mesosomal segments of all examined specimens, 
including the types. Kraepelin used this character to distinguish L. shoplandi from L. feae. 
which is also listed from Myanmar. 

Distribution. Myanmar (Oates 1888: 247). 

Lychas tricarinatus (Simon, 1884) 

(Figs 46, 53, 85, 100, Tables 1-3) 

Isomelrus tricarinatus Simon, 1884: 47; Oates, 1888: 247; Pocock, 1891: 433; 1893: 303. 

Archisometrus tricarinatus: Kraepelin, 1891: 227; 1895: 86; 1899: 50; 1901: 268, 

Lychas tricarinatus: Pocock, 1900:40; Kraepelin, 1908:190; 1913: 133; Henderson, 1919: 380; Werner, 1916: 86; Lampc, 
1918:195; Werner, 1934:271; Rocwer, 1943:210; Takashima, 1945:83; Basil, 1964: 103; Sreenivasa-Reddy, 1968: 760; 
Mathew, 1970: 123; Lamoral & Reynders, 1975: 512; Polish Sissom, 1990: 174;Kovaft'k, 1995: 190. 

Lychas (Endoihchus) tricarinatus: Tikader & Bastawade, 1983: 73. 

Type locality. Pondichery; MNHN. 

Type material. India: Pondichery, 1 FA (lectotype). MNHN No. RS 1477,5374. 

Other material. India: Dckan, Anamalci, I FA, SMFDNo. 1085/16: Dhanvar, tlubbli, 1 FA, leg. Ziegler, NHMB No. 3a; 
Madras, Vcllon, 1890,1 FA, ZMUH; Ostindien, 20.VIII.1900,1FA, "Mus Paris", ZMUH; Sa San, Kathiawar, 3FA, "Mus 
Calculla", ZMUH; X. 1912, IFA, Mus. Calcutta, ZMUH; Inde or.. IFA, MNHN No. RS 1450, IF(im)A, coll. Simon. 
MNHN No. RS 1492; Andhra Pradesh, Timmalai Hills, Timpati. IFA, MNHN No. RS 4500, 3FA, MNHN No. RS 7154, 
ljuv.A, MNHN No. RS 7155; Chokardharpur, Nagpur, IFA, "Mus Calcutta", ZMUH; IFE1MA, FKCP. ?; 5Fljuv.A, 
MNHN Nos 1467 and 7153. 

Diagnostic characters. Total length 44—54.7 mm. Male differs from female in longer and nar¬ 
rower metasomal segments (Tab. 1). Sixth cutting edge on movable fingers of pedipalps without 
external and internal granules (Figs 46 and 53). Second through sixth mesosomal segments 
usually with three carinae, but in some specimens with only one carina. First and second meta¬ 
somal segments bear 10 keels, of which two keels are composed of well defined but mutually 
more distant granules. Third and fourth metasomal segments bear eight keels, but third segment 
may have 10 keels. For position and distribution of trichobothria on tibia and femur of pedipalps 
see Figs 85 and 100. Trichobothrium esbl on patella of pedipalps is situated between trichoboth¬ 
ria esb2 andeb (Fig. 93). Tibial spurs are markedly long. 

Base color is yellow, with dark brown spots. Fingers and manus of tibia of pedipalps are of 
identical color, light and spotted. Pectinal teeth number 20-26. 

Comments. The type material in Simon’s collection is not unequivocally labeled. Tikader & 
Bastawade (1983: 78) stated that they had examined three females, BMNH No. 1894.10.24. 
Simon (1884: 47) described a female from Pondichery with a total length of 38 mrn and 25 
pectinal teeth, which according to him is deposited in the Simon collection and thus at MNHN. 
Although the examined female, MNHN No. RS 1477, is 44.3 mm long, it agrees with Simon’s 
description in the number of pectinal teeth and the locality, for which reason 1 hereby designate 
is the lectotype. 


356 





Distribution. India (Simon 1884: 47). This species was mistakenly recorded from West Africa, 
Slave Coast (Kraepelin 1891: 227 228). 


Lychas variatus (Thorell, 1876) 

(Figs 19-21, 38, 39, 90, 91, 101, 102, 107, 110 111, Tables 1-3) 

Isomelrus variants Thorell, 1876: 136; Kcyserling, 1885: 9; Thorell, 1888: 407. 

Arch isomelrus variants'. Kraepelin, 1899: 49: 1901: 268 

Lychas variatus. L, E Koch, 1977: 132; 1981: 877; Locket. 1990: 79; ? Sissom, 1990: 92; Locket, 1993: 597; Kovafik, 
1995; 190. 

Archisometrus marmoreus. Kraepelin, 1891: 226 (in part); 1899: 49 (in part). 

Lychas marmoreus: Kraepelin, 1908: 87 (in part); 1916: 26 (in part); Glauert, 1925: 95 (in part). 

Lychas marmoreus variatus Kraepelin, 1916: 28; Glauert, 1925: 98; Takashima, 1945: 81; Glauert, 1963: 183. 
isomeirus thoreliii Keyserling, 1885: 12 (TL: Sydney); Thorell, 1888:407 (syn. by L. E. Koch, 1977:132) 

Isomelrus variatus \ai. papuanus Thorell, 1888: 407 (TL: Sydney) (syn. by L. E. Koch, 1977: 132) 

Lychas papuanus: Kraepelin, 1916: 29; Kopslcin, 1921: 124; 1923: 184; Glauert, 1925: 99; Giltay, 1931: 18 
Lychas marmoreuspapuanus: Takashima, 1948: 74; 1950: 19, 

Isomelrusurmaius Pocock, 1891:439 (TL: Australia, Pori Essmgton) (syn. by L. E Koch, 1977: 132). 

Archisometrus armatus: Kraepelin, 1895: 85; 1899:47, 

Lychas armatus: Glauert, 1925: 100; Takashima, 1945: 79; Glauert, 1954:5, 

Lychas marmoreuskimberieyanus Kraepelin, 1916: 29 (TL; Australia, Kimberley Distrikt); Glauert, 1925:98; Takashima, 
1945: 81; Glauert, 1963: 183 (syn. by L. E. Koch, 1977: 133). 

Lychasspmatus Kraepelin, 1916: 32 (TL: Australia: Queensland); Glauert, 1925: 102; Takashima, 1945: 84 (svn. by L. E. 
Koch, 1977: 133). 

Lychasspinatus spinatus: Glauert, 1925: 103. 

Lychas spmatus var. hesti Glauert, 1925:103 (TL: Australia: Mallee District of Victoria); Takashima, 1945: 84 (syn. by L. 
E. Koch, 1977: 133). 

Lychas spinatus var. pallidus Glauert, 1925: 105 (TL: Australia: New South Wales); Takashima, 1945: 84 (syn. by L. E. 
Koch. 1977; 133). 

Lychas lappa Glauert, 1954:4 (TL: Australia: North Queensland, Lappa junction); L. E. Koch, 1980: 296 (syn. by L. E. 
Koch, 1977: 133). 

Type locality. Nova Ilollandia; MCSN. 

Type material. Australia: Queensland, IX. 1911,2FA (lectotypc and paralcctotype of Lychas spmatus), ZMUHNo. 479; 
Kimberley District, 1912,2juvsA (lectotypc and paralcctotype No. 1 of Lychas marmoreus kimberieyanus), leg. Mjdberg, 
ZMUH No. 456. New Guinea: Yule island, 1875,2FA (lectotypc and paralcctotype No. 1 aflsometrus variatus papuanus), 
leg. L.M.D'Albertis, MCSN. 

Other material. Australia: Queensland, I FA, MNHN No. RS 7337; Rockhampton. I FA, MNHN, No. RS 1464; Queens¬ 
land, Blackal Range, V1I(.1912,2FA, leg. Mjdberg, ZMUH; Broome, VIII. 1912, 1FA, leg, Mjobcrg, ZMUH; S. Queens¬ 
land, Mt. Tambowine, VII. 1914, 1FA, leg. Mjobcrg, ZMUH; S. Queensland, Hcrbcrton, VII.1914, 1FA, leg. Mjdberg, 
ZMUH, S Queensland, Christmaserek, VII.1914, 1M1FA, leg. Mjdberg. ZMUH; Queensland, 1FA (dct. P. Hiilvard as 
Lychas armatus and L. E. Koch as Lychas variatus), BMNH No. BM 1924 9.1.1; Queensland, Varia, 1968,2juvsA, leg. J. 
lialogh. Hung. Soil.Zool. Exp., HNHMNo.QLD.C.l: 1969, IMA, leg. J. Balogh. HNHMNo. AA-S.3;Queensland,near 
Canberra (?), 1972, Ijuv.A, leg. H. Striimpcl, ZMUH No. A67/79; Queensland, 1980. Ijuv.A, FKCP; South, Adelaide, 
IMA, leg. Schcmburgh, labeled: Lychas armatus, ZMHB No. 7593; Thursday, I FA, MNHN No. RS 1461. Melanesia: 
Solomon Islands, New Georgia Island, Rubiana, IMA, coll. A. Willey. BMNH New Guinea: 5.XII 1899, I FA, Mus. Ge¬ 
ntle, ZMUH; Kaiscrim, 2.-5?XI, 1912. IFA.No. 353/1913. VII, 1912, lFA.No. 1431/1912,28.V1II.1912, lMA(im).No. 
14.31/1912,24.VII.1912, IFA.No. 1431/1912,1FA, No. 1016/1912,leg.Burgers,ZMHB;NNW.X.1912,1M1PA, leg.P. 
N.Kamptsn,ZMUH;Siwi, 1980,1FE,FKCP;Cyclop, 1980, IFF,FKCP; 1980, 1 FA,FKCP. 

Diagnostic characters. Total length 36-50.5 mm. Sixth cutting edges on movable and fixed 
fingers of pedipalps each with one (Figs 19 and 38), two (Figs 20, 21, and 39) or three external 
granules. Male has fingers of pedipalps proximally twisted. First metasomal segment with 10 
keels, second and third segments with 10 or eight keels. Dorsal keels on second through fourth 
metasomal segments terminate in a tooth, which is particularly conspicuous on the third meta- 
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soma] segment of adult males. Subaculear tooth large, wide, and pointed (Figs 110-111). For 
position and distribution of trichobothria on tibia and femur of pedipatps see Figs 90 91 and 
101-102. Position of trichobothrium db varies (Figs 90 and 91). Nearly entire animal is spotted, 
fingers and manus of pedipalps are of uniform color or fingers are lighter than manus of tibia 
(Fig. 108 and pi. 2, fig. 3 in Pocock 1891). Fmgers may be rarely darker than manus. Pectinal 
teeth number 12-24 in males and 10-24 in females. The habitus is shown in Fig. 107. 
Comments. Thorell (1876) based the species on one specimen 39 mm long and with 17 pectinal 
teeth, from “Nova Hollandia". 

This species is very similar to L. marmoreus with which it is often confused (e. g. Kraepelin 
1916: 29, Glauert 1925: 95). L. variants was revised by L. E. Koch (1977: 135), who examined 
71 males and 187 females. He counted 12-24 pectinal teeth in the males and 10-24 in the 
females. 

L. variants is very variable in the number of pectinal teeth as well as in other characters 
commonly used to distinguish species of the genus Lychas , such as the position of trichobothria 
on the tibia of pedipalps (Figs 90 and 91), the presence of 10 but sometimes only eight keels on 
the second and third metasomal segments, and the number of external granules near the sixth 
granular row on the movable and fixed fingers of pedipalps. This variability has led to descrip¬ 
tions of many subspecies. I agree with L. E. Koch, who considers all the subspecies invalid. 

In addition, I have examined the following type material: 

1) The types of L, spinatus (Table 1), hereby designated the lectotype and paralectotype with 
total lengths of 46.4 and 46.6 mm, respectively. Pectinal teeth number 19 in the lectotype and 19 
and 20 in the paralectotype. 

2) The types of Lychas marmoreus kimberleyanus (Figs 19, 38, 91, 102, and 110), hereby 
designated a lectotype and a paralectotype No. 1. They are immature specimens. According to 
the original label, Kraepelin at first correctly identified them asi. variatus, but later called them 
L. thorelli and subsequently L. m. kimberleyanus. The lectotype is 20 mm long and has 16 
pectinal teeth. The paralectotype No. 1 is 13.5 mm long and has 13 and 14 pectinal teeth. 

3) The types of Lychas variatus papuanus, hereby designated a lectotype and a paralectotype 
No. 1, with total lengths of 50.5 and 33.5 mm, respectively, Pectinal teeth number 15 and 16 in 
the lectotype and 14 in the paralectotype No. 1. 

Distribution. Australia (Thorell 1876: 138), Melanesia: Solomon Islands, Bougainville Island 
(L. E. Koch 1977: 138), and New Guinea (Kopstein 1921: 124). For distribution of L. variatus 
in Australia and New Guinea see L. E. Koch 1977: 312, map 3. 

Key to Lychas species occurring in the Oriental region, Australia, incl. Melanesia 

(except L. feae) 

I Sixth cutting edge on movable fingers of pedipalps with external granules (Fig, 10).2 

Sixth cutting edge on movable fingers of pedipalps without external granules (Fig. 8).21 

2. Second segment of metasoma with 10 keels (some specimens from Australia and New Guinea may have two keels only 

vestigial or rarely absent). .... 3 

Second segment of metasoma with eight keels (absent in Australia ani New Guinea).14 

3. Sixth cutting edge on movable fingers of pedipalps with one external granule. Some specimens from Australia and New 
Guinea may have two (Figs 20-21) or very rarely three (/.-. variatus) external granules, in which case their third meta- 

somal segment usually bears lOkccIs)..4 

Sixth cutting edge on movable fingers of pedipalps with two to four external granules (Fig. 10). Third metasomal 
segment with eight keels (absent in Australia and NewGutnea).11 

4. Dorsolateral keels of metasomal segments composed of granules ofcqual size. ICccls do not terminate in a conspicuous 

tooth. Third metasomal segment with eight keels. Absent in Australia and New Guinea.5 
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Dorsolateral keels of second and third mctasomal segments terminate in a tooth (very conspicuous in adult males) which 
may be blunt. Third metasomal segment with 10 keels (some specimens may have two keels on the second and third 
mctasomal segments only vestigial or rarely absent). Occurs in Australia and New Guinea.....6 

5. Tibia! spurs on third and fourth legs long..... S 

- Tibial spurs on third and fourth legs short .......Lgmve/yi Henderson 

6. Subaculear tooth small (big. 105)... L mjobergi Kraepelin 

- Subaculear tooth conspicuous (Figs 109 111).7 

7. Subaculear tooth wide, tall, and usually pointed (Figs 110-111), with granules always present. Female has metasoma as 

long as male. Metasoma not very slender, third metasomal segment length to width ratio lower than 1.6. Fingers and 
manus of pedipalps spotted and of the same color, or fingers lighter than manus (Fig. 108 and pi. 2, fig. 3 in Pocock 
1891)...... L. variatus (Thonell) 

- Subaculear tooth not as wide and terminally rounded (Fig. 109), with or without granules. Male has longer metasoma 

than female. Metasoma very slender, third mctasomal segment length to width ratio higher than 1,7. Manus of pedipalps 
light-colored and spotted, fingers dark (fig. 868 in C. L.Koch, 1844).... L. tnarmoreus(C, L. Koch) 

8. First metasomal segment longer than wide.......10 

First mctasomal segment wider than long...9 

9. Subaculear tooth wide (Fig. 103). with granules. Tnchobothriumdb situated between trichobothria dl and et (Fig. 69). 

... L. infitscatus (Pocock) 

Subaculear tooth narrow (Fig. 104), without granules. Trichobothriumdh situated between trichobothria ct and est (Pig. 
78).. L perfidies (Keyscrling) 

10. Pcctinal teeth number 11-14........... L. shelfordi (Borclli) 

- Pcctinal teeth number 26....... L. huchari sp. n. 

11. Legs uniformly colored..... !.. scaber Pocock 

- Legs spotted (Fig 106).12 

12. Pcctinal teeth number 11-12... L. lourencui sp. n. 

- Pcctinal teeth number 15-26.....13 

13. Manus of pedipalps of the same color as patella and femur of pedipalps. Total length 30.4-44.5 mm. Pcctinal teeth 

number 10-19 Metasoma much longer in male than in female... L krali Kovarik 

Manus of pedipalps bright yellow (with sparse, minute black spots), patella predominantly dark. Total length 40 65 
mm. Pcctinal teeth number 16-26 (most frequently 19-22). Metasoma of approximately the same length in both sexes 
..... L. mucroncnus (Fabncius) 

14. Third mctasomal segment with cightkeels.......15 

Third mctasomal segment with six keels......... L. kharpadi Bastawadc 

15. Sixth cutting edge on movable fingers of pedipalps with one external granule (Fig. 9).16 

- Sixth cutting edge on movable fingers ofpedipalps with three to five external granules (Figs 40 and 41). 18 

16. Pcctinal teeth number 11-13. rarely 14 (only males). Occurs in Indonesia, Malaysia, and Philippines. 

....... L shelfordi (Borelli) 

Pcctinal teeth number 15—18, rarely 14 (only females). Occurs in India and Nepal. ... 17 

17. Patella dark, occasionally with a few light spots, darker than femur and tibia of pedipalps. 20 

- Patella light-colored, with a few dark spots, of the same color as femur and tibia ofpedipalps. ...L, hillvardi sp. n. 

E8. Fcmurandpatciladark,mamisofpcdipaJpsycllow...19 

Femur and adjoining half of patella yellowish brown, rest of patella and manus dark. Fingers reddish brown, lighter than 
manus......... L. scutilus C. L. Koch 

19. Trichobothrium db situated between trichobothria dl and et (Fig. 64). Pectinal teeth number 18 24. Legs not spotted. 

... L. hosei (Pocock) 

- Trichobothrium db situated between trichobothria ct and cst (Fig. 62). Pectinal teeth number 15-19. Legs may be 

spotted ...... Lflavimanus (Thorcll) 

20. Manus narrow. Tibia length to manus width ratio higher than 4.7... L. nigristertus (Pocock) 

Manus wide. Tibia length to manus width ratio lower than4,2,.... ...L. ruckae sp. n. 

21. Pcctinal teeth number 12-18...22 

Pectinal teeth number 20-26.....23 


22. Pectinal teeth number 12. Fingers dark, manus of tibia ofpedipalps light... L. rugosus (Pocock) 

Pectinal teeth number 17-18. Fingers and manus of tibia ofpedipalps of the same color. L. hendersoni( Pocock) 

23. Fingers lighter-colored than manus of tibia of pedipalps.24 

- Fingers of the same color as, or darker than, manus of tibia of pedipalps.25 

24. Third mctasomal segment with lOkecls..... L shoplandi( Oates) 

Third mctasomal segment with eight keels..... L. heurtaultaesp. n. 


25. Pcctincs six times longer than wide, pcctinal teeth number 24..... L hiharensis Tikader & Bastawade 
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Peetincs less than five times longer than wide, pectinal teeth number 20-25...26 

26 Pectinal teeth number 20. Total length under 30 mm.. L kamshelensis Ti trader & Bastawade 

- Pectinal teeth number 21-25. Total length over 30 mm..27 

Fingers and manus of tibia of pedipalps of the same color, light and spotted..28 

Manus of pedipalps light, fingers dark..... L. albimanus Henderson 

Triangle between median eyes and anterior margin of carapace glossy and smooth or tuberculate, without granules 

which cover other areas of carapace.... L. laevifrons (Pocock) 

Entire carapace evenly granulated.....29 

29. Manus of pedipalps granulated. L.farkasisp. n. 

- Manus of pedipalps smooth without granules...... L. tricarinatus (Simon) 


27 


28 


Key to Lychas occurring in Africa and the Seychelles 

1. Sixth row of granules (cutting edge) on movable finger with external granules (Fig. 2). Male has metasoma longer than 

female.......2 

- Sixth row of granules on movable finger without external granules (Fig. 3). Female has metasoma as long as male _3 

2. Terminal tubercle of each dorsal keel on second and third metasomal segments markedly enlarged (Fig. 55). Manus of 

pedipalps dark........... obsli Kracpelin 

- Terminal tubercle of each dorsal keel scarcely larger than others (Fig. 54). Manus of pedipalps light, with dark spots. 

.... L. asper (Pocock) 

3. Dorsal surface of mesosoma with three keels. Seventh segment of mesosoma with four pronounced ventral keels. Fifth 

segment of metasoma smooth and glossy.. L. braucri (Kraepelin) 

- Dorsal surface of mesosoma with one keel. Seventh segment of mesosoma vcntrally smooth and without keels. Fifth 

segment of mclasoma not glossy..... L. burdoi (Simon) 

Checklist of the genus Lychas C. L. Koch, 1845 

Lychas albimanus Henderson, 1919 
Lychas asper (Pocock,1891) 

- Lychas asper obscurus Kracpelin, 1913 syn. n. 

Lychas biharensis Tikadcr & Bastawadc, 1983 
Lychas braueri (Kracpelin, 1896) 

Lychas buchan »p. n. 

Lychas burdta (Simon, 1882) 

~ ? Lychas burdoi regulasus Birula, 1916 syn. n, 

= Lychas burdoi rhodesianus Lawrence, 1938 syn. n. 

Lychas farkasi sp. n. 

? Lychas feae (Thorcll, 1889) 

LychasJluvimanus (Thorcll, 1888) 

Lychas ynu clyi Henderson, 1913 
Lychas hendersoni (Pocock, 1897) 

Lychas heurtaultae sp. n. 

Lychas hillyardi sp. n. 

Lychas hosei (Pocock, 1891) 

= Lychas tweediei Kopstein, 1937 syn. n. 

Lychas infuscatus (Pocock, 1891) 

Lychas kamshetensis Tikadcr & Bastawade, 1983 
Lychas kharpadi Bastawade, 1986 
Lychas krali Kovafik, 1995 
Lychas laevifrons (Pocock, 1897) 

Lychas lourcncoi sp. n. 

Lychas marmoreus (C. L. Koch, 1844) 

Isometrus bihibercuiatus Pocock, 1891 
= Lychas marmoreus obscurus Kraepelin, 1916 
= Lychas marmoreus mgrescens Kraepelin, 1916 
= Lychas marmoreus splendens Kracpelin, 1916 

- Lychas jonesae Clauert, 1925 
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Lychas mjobergt Kraepelin, 1916 
Lychas mucronatus (Fabricius, 1798) 

= Scorpio amillatus Gcrvais, 1841 

- Scorpio ( Androc.tonus) curvidigttatus Gervais, 1843 
= Tilyus varius C L. Koch, 1844 

= lsometrus chinensis Karsch, 1879 
= Lsometrus atomarms Simon, 1884 
= Lychas mentaweius Roewer, 1943 svn. n. 

— Lychas haldasseronii Caporiacco, 1947 syn. n. 

= ? Lychas nucifer Bbsu, 1964 syn. n. 

Lychasnigristemis (Pocock, 1899) 

= ? Lychas decorala Basu, 1964 syn. n. 

Lychas obsti K racpclin, 1913 
Lychasperfidus (Kcyscrling, 1885) 

Lychas rackae sp. n. 

Lychas rugosux (Pocock, 1897) 

Lychasscaber (Pocock, 1893) 

Lychas scutilus C. L. Koch, 1845 
= Lychas scutatus C. L. Koch, 1845 
= hometrus weberi Karsch, 1882 
_ hometrus mesor Simon, 1884 
~ Lsometrus phipsoni Oates, 1888 
“ Archisometrus nigrimanus Kraepelin, 1898 syn. n. 
Lychas serratus (Pocock, 1891) 

Lychas shelfordi (Borclli, 1904) 

Lychas shoplandi (Oates, 1888) 

Lychas tricarinatus (Simon, 1884) 

I,vchas variatux (Thorell, 1876) 

- hometrus thorelli Kcyscrling, 1885 

= Lsometrus varialus papuanus Thorell, 1888 
= lsometrus armatus Pocock, 1891 
= Lychas manttoreus kimberleyanus Kraepelin, 1916 
= Lychas spinatus Kraepelin, 1916 

— Lychas spinatus besti Glaucrt, 1925 

= Lychas spinatus pallidus Glaucrt, 1925 
= Lychas lappa Glaucrt. 1954 


Checklist of species incorrectly placed in the genera Lychas C. L. Koch, 1845, and 

Archisometrus Kraepelin, 1891 

Lychas maculatus: C, L, Koch, 1845b: 1, fig. 960 ” Lsometrus maculatus (De Geer, 1778: 346) (see Hcmprich & Ehren- 
berg, 1828: pi. 1, fig. 3: Hcmprich Lk fibre/)berg, 1829:351). 

Lychas americanus: C L. Koch. 1845b: 2. fig. 961 = lsometrus maculatus (De Geer, 1778: 346) (syn. by Kcyscrling, 
1885: 6) 

Lychas paracusis C. L. Koch, 1845: 6, fig. 963 =■ Lsometrus maculatus (De Geer, 1778:346) (syn. by Thorell, 1888:406). 
Lychas meianodactylus L. Koch, 1867: 239 = Lsometrus melanodactylus (see Kraepelin, 1891:248). 

Lychas mabiihanus Rochcbrunc. 1884: 28 - ? lsometrus maculatus (De Geer, 1778: 346) (syn. by Simon, 1886: 86; 
Kraepelin, 1899: 96; Lamoral & Reyndejs, 1975:511). 

Lychas peglen Purcell, 1902: 173 - Pseudolychas pegleri (see Kraepelin. 1911:59). 

Lychas ( HemHychus) alexandrinus Hirst, 1911; 464 - Hemilychas alexandrinus see below. 

Lychas ochraceus Hirst, 1911:466 = Pseudolychas ochraceus (see Hewitt, 1918: 115). 

Lychasemiliae Werner, 1916: 87 = Vroplectesemiliae(scc Vachon, 1984: 369). 

Lychas ntinshullae Fitzpatrick, 1994: 23 = Afroisometrus minshullae (sec Kovafik 1997: 35) 

Scorpio (Lychas) gabonensis Lucas, 1858:430= Lsometrus maculatus (DeGeer, 1778: 346). (syn. by Peters, 1862:515). 
Scorpio {Lychas) gumeensis Lucas, 1858: 432= Lsometrus maculatus (De Geer, 1778: 346) (syn. by Peters, 1862:515). 
Archisometrus crassimanus Pocock, 1897: 110 = Hemtbuthus crassimanus (see Pocock, 1900: 34). 

Archisometrus basilicas: Kraepelin, 1891: 220 = lsometrus basilicas Karsch, 1879a: 113. 
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DISCUSSION 


The first more thorough key of the genus Archisometrus (= Lychas) was published by Kraepelin 
(1899: 41—44). It included 20 taxa, of which 16 are still valid Lychas species. Kraepelin’s key is 
relatively complex and unnecessarily long, because it omits characters dividing the genus into 
species groups. 

Later Kraepelin (1913: 132-133) published a key containing 10 species from India to Myan¬ 
mar, in which he used as a primary character the number of granules at the sixth cutting edge on 
the fingers of pedipalps. 

Tikader & Bastawade (1983) published a key comprising 11 species of the genus Lychas 
occurring in India. In an attempt to find characters dividing the species into groups, they used as 
a primary character the position of trichobothrium db on the tibia of pedipalps relative to the 
position of trichobothria ct and est (Tikader & Bastawade 1983:41), and divided Indian Lychas 
into three groups defined as subgenera Distotrichus, Alterotrichus, and Endotrichus. The choice 
of this character was unfortunate, because the position of trichobothrium db exhibits a great 
deal of intraspecific variation (Vachon 1986: 847, Kovarik 1995; 191. figs 1 and 2), particularly 
in L. marmoreus, L. mucronatus, and L variatus. Positions of trichobothria in Lychas are there¬ 
fore useful only as a secondary character aiding in species identification, and not in distinguish¬ 
ing species groups. 

The primary characters used in this revision are the number of external granules at the sixth 
cutting edge (row of granules) on the movable fingers of pedipalps (e. g. Figs 2-20), and the 
presence of eight or 10 keels on the first, second, and third metasomal segments (L. kharpadi 
has only six keels on the third segment). 

The number of external granules at the sixth cutting edge on the movable fingers of pedipalps 
has so far been used only sporadically for recognizing species (e. g. Kraepelin, 1913; 132 -3, 
Bastawade 1986: 637). My idea to use it fora basic division stems from Kraepelin’s (1913) and 
Vachon’s (1986) studies of Lychas. This character shows relatively little variation. Some spe¬ 
cies of Lychas do not have any external granules at the sixth cutting edge, and other species have 
one to five external granules. However, the number of granules is not always the same within a 
species, e. g. L. scutilus has three to five, L. krali two or three, and L. variatus one to tliree. 

The disadvantage of this character has been the necessity to examine a majority of the spe¬ 
cies, because the number of external granules is rarely found recorded in the literature. Howev¬ 
er, Tikader & Bastawade (1983) list it for all the species occurring in India. 

The number of external granules is not known for L. f'eae from Myanmar and L. serratus 
from Mauritius. I have not been able to examine these species, for which reason they are not 
included in the key. Although Kraepelin (1913: 133) noted that L. feae does not possess any 
external granules, it is not clear whether he had a specimen of L.feae at his disposal, because to 
my knowledge this species is not represented in the ZMHB and ZMUH collections. 

The number of keels on the second metasomal segment was used already by Thorell (1888: 
409), Pocock (1891: 439), Kraepelin (1899: 42) and others, and it is therefore known for all the 
species. This character appears to be quite stable, I have found it to vary only in L. hurdoi, L. 
marmoreus , L. obsli, L. shetfordi, and L. variatus. 

For further differentiation, in most instances among but a few species, I tried to find easily 
discernible characters. For this reason the often used number of keels on the ventral surface of 
the seventh mesosomal segment (e. g. Roewer 1943: 213) does not appear in the key, as these 
keels are variably developed and often hard to see. 

Despite marked size differences among species (21.8-86.5 mm), total length is used only as a 
secondary character in the key, in order to permit determination of immature specimens as well. 
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The same applies to sexual dimorphism manifested in twisted or bent fingers of pedipalps (e g. 
L. mucronatus and L. krali), the length of the metasoma (e. g. L. scutilus, L. shelfordi ). or 
combination of both (e. g. L. asper, L. nigristernis, and L. obsti). It is interesting that of three 
examined males of L nigristernis two have the fingers of pedipalps slightly twisted, whereas 
one does not. However, all males have metasomal segments longer and narrower than females. 
Some species do not exhibit sexual dimorphism in any of the above characters (e. g. L. burdoi 
and L. perfidus). 

I have used coloration, chiefly comparing color of the fingers and manus of tibia of pedipalps. 
It is a convenient and reliable character, although it cannot be applied to some of the old, 
incorrectly preserved specimens in which the original colors have been lost. Coloration of the 
tibia of pedipalps nevertheless provides simple means of distinguishing e. g. the Australian 
species L. mar mo re us and L. variatus, which are highly variable in the number of external 
granules at the sixth cutting edge on the movable fingers of pedipalps, the number of keels on 
the first to third metasomal segments, and the numbers of pcctinal teeth (in L. variatus 12-24 in 
the males and 10 24 in the females). The complexity of identification of these species is evident 
from L. E. Koch’s (1977: 298) key and from the large number of synonyms and unjustified 
subspecies. It was precisely the high variability of L. variatus and L. marmoreus in combination 
with variability of the African species that led me to divide species oiLychas geographically into 
two keys, because in my opinion two relatively simple keys are preferable to a highly complex 
single key comprising all the species and necessitating the use of characters such as sexual 
dimorphism. 

Another diagnostic character is the number of pectinal teeth, which in Lychas ranges from 
eight (L infuscatus) to 26 (e. g. L. buchari sp. n.). The sparse use of this character in the keys 
shows that the other characters discussed above divide the genus into groups of more closely 
related species that share features such as numbers of pectinal teeth. 

So far, 1 have not been able to find any characters that would unequivocally indicate the 
existence of subgenera within the genus Lychas. Early in this study I thought that L laevifrons 
and L- tricarinatus from India might be united in a subgenus because they share three dorsal 
keels on the mesosoma (whereas other species have only one keel), but this character is present 
also in L. braueri from the Seychelles, w'hich is otherwise very different. These three species are 
not united by any other characters and certainly do not form a subgenus. Moreover this charac¬ 
ter is variable in L. laevifrons and L. tricarinatus. 

At present the genus can only be divided into loosely and equivocally defined groups of 
species, of which most closely related to each other appear to be L. flavimanus, L. hosei, and L. 
scutilus (L. scutilus species-group), or L. albimanus, L biharensis, L. farkasi sp. n., L. hender- 
soni, L. heurtaultae sp. n., L. kamshetensis, L. laevifrons, L. shoplandi, and L. tricarinatus (L. 
tricarinatus species-group). 


llemifychas Hirst, 1911 stat. n. 

(Figs 117-121, Table 1) 

Lychas ( Hemilychas ) Hirst, 1911: 464; Birula, 1917a: 105; Glauert, 1925: 111. 

Lychas (in part);Kraepclin, 1916:22; Glauert, 1925:94; Takashima, 1945: S4; L. E-Koch, 1977:139; 1981:877; Vaction, 
1986: 845; Sissom, 1990: 102; Locket, 1993:593; Kovafik. 1995: 189. 

Lychas'. Locket, 1990: 79. 

Type species. Lychas ( Hemilychas) alexandrinus Hirst, 1911. 

Description. The basic trichobothria! pattern is beta (Fig. 120 and Sissom 1990: 70, fig. 3.3), the 
third and fourth legs have well developed tibial spurs, pectines bear fulcra (Sissom 1990: 92, fig. 
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3.17d). the movable and fixed fingers of pedipalps have six cutting edges (rows of granules) 
each (Figs 118-119), the entire dorsal surface of the carapace is horizontal in lateral view, the 
cheliceral fixed finger has a single ventral denticle, and the telson bears a distinct subaculear 
tooth. 

This complex of characters is present in both Lychas and Hemilychas, but the genus Hemily¬ 
chas is also characterized by one keel on the dorsal surface of the mesosoma, 20 21 pectmal 
teeth, the position of trichobothria on the tibia and femur of pedipalps (Figs 117 and 120), and 
most importantly by the shape and texture of the metasomal segments. 

The first through third metasomal segments bear 10 keels, the fourth segment bears eight 
non-granulated blunt keels, and the fifth segment is smooth but punctate (Fig. 121), similarly to 
the genus Orthochirus Karsch, 1891. The fourth segment is punctate and granulate, and the first 
through third segments are granulate. 

The subaculear tooth is pronounced, smooth, with a rounded tip (Fig. 121). 

Affinities. Inclusion in the generic key of the family Buthidae in Sissom (1990: 97) is as fol¬ 
lows: 


Telson with distinct subaculear tubercle (tooth), ranging in size from small to very large.1 

t. Fifth metasomal segment without keels and punctate (Fig. 121). Hemilychas liirslstat. n. 

- Fifth metasomal segment with keels and smooth or granulated (Fig. 1). LychasC.. L. Koch 


Distribution. Australia (Hirst 1911: 466). 


Hemilychas alexandrinus Hirst, 1911 

(Figs 117-121, Table 1) 

ivchas (Hemilychas) alexandrinus Hirst, 1911: 464; Birula, 1917a: 105; Glaucrt, 1925: 111; Main, 1956: 159. 

Lychas alexandrinus'. Kraepclin, 1916: 23; Takashitna, 1945: 84; L. E. Koch, 1977: 139 (in part); 1981: 877 (in part); 
Vachon, 1986: 845 (in part): Locket, 1990: 79; ? Locket, 1993: 593; Kovafik, 1995:189 (in part). 

? Lychasiruncaius Glaucrt, 1925:85; 1925: 106; Takashima, 1945: 85 (syn.by L. E. Koch. 1977: 139). 

? Lychas anmilatus Glaucrt, 1925: 107; Takashima, 1945: 85 (syn. by L, E. Koch, 1977: 139), 

Typf; locality. Australia, Alexandria, Northern Territory; BMNH. 

Type material. Australia: Alexandria, Northern Territory, IMA (holotype), BMNH No. BM 1907.2.2.1. 

Diagnostic characters. As for genus. 

Comments. L. E. Koch (1977: 139) regarded Hemilychas alexandrinus and Lychas mjobergi as 
one species. Upon examination of the type specimens of both species I am convinced that they 
represent two distinct species and genera. 

However, 1 am not certain about the taxonomic position of L, truncatus and L. annulatus 
described by Giauert in 1925. As I have not been able to examine the types of these species, I 
follow L. E. Koch (1977: 139), who placed them in synonymy of//, alexandrinus. 
Distribution. Australia (Hirst 1911: 466). 
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Abstract. The occurrence of spideTS in the nests of six small mammal species ( Talpa europaea, Sorex araneus, 
Apodemus jlavicollis, Clethrionomys glareolus, Microtus arvalis and Pilymys sublerraneus ) was studied in the 
Moravskoslczske Beskydy Mrs., in the drainage area of the Vsetinska Rc6va River (Western Carpathians! In 62 out 
of 251 nests a total of 134 spiders was found, belonging to eight families and 22 species. The relation of these spiders 
to the nests of the different smalt mammal species, to the properties of their nests and to the season of occurrence is 
discussed. The results obtained are compared with literary data from the territory of the Ukraine, 

Nests of small mammals, spiders, Czech Republic, Carpathians 

INTRODUCTION 

After the decease of Professor Frantisek Miller (1902-1983), the junior author received from 
RNDr. Milan Daniel a list of spiders which the senior author, our foremost arachnologisl, had 
determined for him in connection with extensive investigations on parasites and other inverte¬ 
brates (above all, arthropods) inhabiting nests of small mammals (Mrciak et al. 1966). The 
paper just mentioned, on the one hand, characterized the immediate connection of the investiga¬ 
tions mentioned above with similar activities of Russian parasitologists under leadership of 
Academician Pavlovski (Vysockaja et al. 1957) and, on the other, it was the starting point for a 
number of partial studies that evaluated the occurrence of various taxa. The paper itself evaluat¬ 
ed in this way mites of the superfarnily Gamasoidea. Fleas (Siphonaptera) from the same mate¬ 
rial were treated by Ryba et al, (1975), oribatid mites by Bukva et al. (1976), and springtails 
(Collembola) by Nosck et al. (1978). 

The origin and importance of the various components of the fauna inhabiting small mammal 
nests have been discussed many times (for a review, see, c, g., Bukva 1972). Omitting problems 
of parasitism, the phenomena involved here are close to synanthropy (the occurrence of spiders 
in birds’ nests on buildings pertains largely to synanthropic species - Svaton 1985) as well as to 
the fact that pests of stored agricultural products are probably recruited from inhabitants of such 
nests (Lindsley 1944). 

Although spiders do not form any dominant group in the small mammal nests there are fairly 
good preconditions for a fairly objective consideration of their occurrence both as regards their 
distribution under the environmental conditions of central Europe (Buchar 1989, 1992) and in 
connection with their tendencies towards synanthropic life habits (Valesova-ztd’arkova 1966). 

Abbreviations: F = female, J = juvenile specimen, M = male 
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METHODS AND MATERIAL 


Field work was under way in 1959-1960 in the Moravskoslczskc Beskydy Mis., tn the drainage area of the Vietinska Bccva 
Ri ver upstream of the town of Vsetfnfole., 450-740 m) mapping quadrats 6674-75). A total of 25! nests was found during 
four periods (oue in 1959: 28 Nov 3 Doc, the rest in I960: 2 10 Fc, 22-29 Apr., 12-20 July, and 11-15 Dec.). 

The nests were collected according to the concept introduced by Prof. S. O. Vysockaja (Vysockaja et at. 1957), who was 
also present in the first excursion mentioned. Most nests were obtained in places in which the respective small mammals 
were successfully trapped In particular, the nests were looked for in old tree stumps or in fallen tree trunks. In a local field 
station (at Vclkc Karlov ice) the nests were placed in standard funnels with an electric heating plate (Engclbrccht et al 1965) 
and the material extracted was deposited in 70 per cent ethylalcohol in 100 ml bottles. 

The nests found belonged to three species of insectivorcs (Tatpa evropaea Linnaeus, 1758; Sore.x araneus Linnaeus, 
1758; and Sorex miitutus Linnaeus, 1758) and four rodent species (Apodemusflavicollis (Melchior, 1834), Clethnonomys 
glureotus (Schrebor, 1780), Microtus arvalis (Pallas, 1778), and Pitymys subterraneus (Dc Sclys-Longchamps, 1836)). 
More then ten nests were only found for C. glareolus (154), M. arvalis (39), 5. araneus (23) and A. flavicollis (22) 

The nests contained over 23 thousand arthropods, predominantly mites (Mrciak et al 1966). According to the paper just 
cited, spiders participated in this amount by 168 specimens. Nevertheless, the actual number of specimens determined, as 
follows from Miller’s hand-written list, is only 134 (Table 1), The causes of this differences arc partly evident already from 
Miller's own list Besides the spiders mentioned, the material submitted to Mi Her for determination a Iso contained 7 harvest- 
men (Nemastoma lugubre unimaculatum Roewer, 1914 IF, Platybunus bucephulus (C. L. Koch, 1835) 5J, Liobunum sp. 
1J). Besides, the material comprised two mites belonging to the family Trombidiidac. 

It was my (J. B.) task to evaluate Miller’s list according to the up-date arachnological knowledge. Miller’s list contains 
the following data: number of nest, date, number and taxonomy of spiders found in it.Thcundcrlyingmatcrialhasnotbeen 
preserved. In addition to the list, there was an incomplete card-index containing brief characteristics of fifty (out of the 62) 
nests in which spiders had been found. Each of the cards shows a serial number of the nest, date of collection, the name of the 
mammal species, the name of locality, and sometimes also a brief note on its closer location. !n addition to that, the cards 
show a classification of the nests according to the kind of litter (grass, moss, moss plus grass, leaves), situation (on ground 
surface, below surface, above ground), and habitat type (woodland, clearing, field, meadow). 


RESULTS 


Taxonomic notes 

A total of 134 spider individuals belonging to eight families and 22 species were collected 
(Table 1). The three most frequently represented families were Linyphiidae (82 exx.), Theridii- 
dae (32 exx.), and Dysderidae (11 exx.). The remaining families were represented by one spec¬ 
imen (3 families) or by three specimens (Amaurobiidae and Clubionidae). 

A total of 124 specimens were determined down to species. In the original determination 
protocol, all immature specimens included under Lepthyphantes cristatus were marked with a 
question mark. Another two immature specimens of the same genus were included under 
L.tenebricola with a query (here they have been listed as Lepthyphantes sp. as, contrary to the 
preceding species, the mammal nests contained no adult specimen). 

The immature specimens accounted for 76.8% of the total amount (adults being found of only 
half of the species ascertained) but, thanks to the determining person’s great experience, their 
correct identification and taxonomic classification can be taken for granted in the absolute ma¬ 
jority of cases. 

A specific problem is posed by three specimens (2F, 1J) originally determined as Lepthy¬ 
phantes monticola. On the basis of revision (Thaler & Buchar 1993), the high mountain species 
L. monticola should be replaced, at these lower altitudes, by the montane species L. tripartitus , 
which was described by Miller and Svatofi only 20 years later (Miller & Svaton 1978). Neverthe¬ 
less, already in the 1960s, determining a male of L. monticola from the Sumava Mts., Miller 
expressed some doubts as to its specific identity with his specimens from the Tatra Mts. (the 
terra typica of L. monticola). 
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Tabic 1.I.islofspecies found 


Dystlerida c: Harpactea lepida (C. L. KOCH, 1838) IM.IOJ. 

Ltnyphikiac: Astkenarguspaganus (SIMON, 1884) IF, Ceratinella brevis (WIDER, 1834) 2J, Lepthyphames cnsiatus 
(MENGE, 1866) IM. 2F. 21 J, Lepth. leprosus (OHLERT, 1865) 1J, Lepth. pallidus (O P_-CAMBRIDGE, 1871) 1M 
3J, Lepth tripartitus MILLER & SVATON, 1978 2F, lJ, lepth. sp. 2J, Macrargus rufus (WIDER, 1834) 1 J, Musa 
suntlevalli (WESTRING. 1851) 2J, Microneta viaria (RLACKWAL.L, 1R4I) 4J, Nertene radiata (WALCKENAER, 
1841) 1J. Pityohyphames phrygmnus (C. L. KOCH, 1836) 2J, Tapinocyba affinis (LESSERT. 1907) 2M, 7F, 9J, 
Thyreostheniusparasiticus (WESTRING, 1851) 51', 5J, (+ 7 undctcrminalcd specimens), 

Theridiidac: Robertas lividus (BI.ACKWALL, 1836) 5F, 27J. 

Hahntidae: Cryphoecasilvicola(C- L KOCH, 1834) IF. 

Cybaeidac: Cybaeus angustiarum L KOCH, 1868 IJ. 

Amaurobiidac: Callobius claustrarius (HAHN, 1833) 2J, Coelotes inermis(L. KOCH, 1855) IF. 

Dlctynidac: Cicurina cicur(FABRIClUS, 1793) 1 J. 

Ciubionidac: CluhwnadiversaO. P.-CAMBRIDGE, 1862 lF,C/u6ionaau6su/tonaTHORELL, 1875 1 J, Clu/uona sp. 1J. 


Relation of the spiders under study to small mammal nests 

The fauna under study was collected in 251 nests. Spiders were not represented in most of them. 
They occurred in 62 nests only (24.7%). While 35 spiders were found singly in one nest each, 
almost a half of them (66 spiders) came from only 12 nests in which 4-9 spiders were found 
together. 

Unfortunately, complete documentation is not available for all nests that contained spiders 
but for only fifty nests. These filly nests belonged to six mammal species (only the two nests of 
Sorex minutus lacked spiders at all). The largest number of nests inhabited by spiders was found 
in C. glareolus (35 out of 154) and in Sorex araneus (8 out of 23), less so in Apodemus flavicol- 
lis (3 out of 22), Microtus arvalis (two of 39), Talpa europaea (one out of six) and Pitymys 
subterraneus (one out of five). 

Almost a half of the spiders came from 12 nests. Most of the nests (but for one) were collected 
outside the growing season. They belonged solely to three species (C glareolus, Sorex araneus 
and Apodemus flavicollis) and never to Microtus arvalis. 

As regards the classification of nests according to the kind of litter, leaves were the most 
frequent (26 cases, out of them 24 of C. glareolus), followed by moss (8 cases, out of them 7 of 
C glareolus). Grass was the litter material in 9 cases (3 times S. araneus , twice M. arvalis and 
1 case of each of the four remaining species), moss plus grass in 7 cases (3 times C glareolus 
and S. araneus, once A. flavicollis). 

As regards the situation of the nests, they were most frequently found underground (32, out of 
them 25 of C glareolus), 9 times on the ground and 9 times above ground 

As regards the habitat type, most nests came from woodland (38; of these, 30 C. glareolus , 5 
S. araneus and 3 A. flavicollis), nine from clearings (5 C glareolus, 3 S. araneus) and only 3 
from a meadow (M. arvalis, T. europaea). 

One may assume that the character of those nests which harboured more than 3 spiders may 
indicate properties that are particularly suitable for the presence of spiders. But for one case (a 
nest of C. glareolus in a tree stump near a stream, littered with moss, collected on 17 July 1960), 
the remaining 7 nests came from the period between 29 Nov. and 10 Feb. and between 11 and 15 
Dec. Complete documentation is available for these six nests only. All of them came from wood¬ 
land habitat and all were situated in a tree stumps or (in one case) beneath wood in a high 
mature forest. Their litter material is rather diverse but it never consisted solely of grass. Only 
the nest of 5. araneus found in a virgin forest reserve Ostruzna contained an admixture of grass 
to its moss litter. These nineteen spiders (among others, 8 exx. of Robertus lividus, 5 exx. of 
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Table 2. Distribution of spiders according to families over successive sampling seasons 


Families 

A 

B 

Period 

C 

D 

E 

Dysderidae (11) 

1 

- 

7 

I 

"» 

Linyphiidae (82) 

27 

4 

18 

8 

25 

Theridiidae (32) 

7 

5 

1 

13 

6 

Hahniidac 

- 

I 

- 

- 

- 

Cybacidac 

1 

- 

- 


- 

Aniaurobiidac 

- 

- 

2 

1 

- 

Dietynidae 


- 

- 

1 

- 

Clubiomdac 



2 

~ 

1 

Tolal (134) 

36 

10 

30 

24 

34 


Lepth. cristatus , and 5 exx. of Tapinocyba affinis) were found in three nests of C. glareolus, 
eight (6 spp.) in two nests of S. araneus, and five (2 times Harpactca lepida and Rob. iividus, 
once Lepth. cristatus) in a single nest of A. flavicollis. 

Phonological aspects of the occurrence of the spiders under study 

The absolute majority of spiders belonged to three families: Linyphiidae (82), Theridiidae (32) 
and Dysderidae (11). Their representatives were rather uniformly distributed over all seasons. 
The absence of Dysderidae from the February sample was most probably connected with the fact 
that the least number of spiders at all was collected in that period (Table 2). 

In general, the occurrence of adult spiders (Table 3) showed a pattern contrary to that repott¬ 
ed for central F.uropean conditions, concerning the division of the period of sexual activity 
(spring peak, Tretzel 1954: Abb, 19). In our case, this may be due to the fact that no material was 
available from the most frequented months (May to June) but mainly because two thirds of the 
adults belonged to three species: Tapinocyba affinis (9 specimens), Tkyreosthenius parasiticus 
(5 exx.), and Robertus Iividus (5 exx,), whose sexual activity is observed all the year round 
(Tretzel 1954). 

Ecological notes on the occurrence of some spider species 

Tapinocyba affinis'. invariably in woodland environments, nests in tree stumps in 4 cases, in one 
case the nest of C. glareolus was found above ground, the rest were equally below and on the 
ground, littered with all three types of litter material including grass (two cases) used by S. 
araneus. 

Thyreosthenius parasiticus: invariably in woodland environments, in nests situated in tree 
stumps (above ground in one case, on the ground in one case), litter material: leaves (4 times C. 
glareolus), also moss or moss plus grass (S. araneus). 

Robertus iividus: mostly woodland environments (9 out of 11), built of leaves in six cases, all 
types of construction in the rest. 

Lepthyphantes tripartitus: both nests of C. glareolus, each containing a female of this spe¬ 
cies, came from the woodland environment. One was found in the locality Dynfiak in a tree 
stump near a stream, the other one beneath wood in a high mature forest. Both nests were found 
below ground. The first one was constructed of moss, the other one was littered with leaves, 
Asthenargus paganus: one female found in a woodland habitat in a nest of C. glareolus 
situated in a rotten tree stump. It was constructed of moss and grass on the ground. 

Clubiona diversa: a female of this species was found (apparently hibernating) in a meadow in 
a underground nest of Talpa europaea littered with grass. 
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DISCUSSION 


Evaluation of the species spectrum ascertained 

To this end one can utilize the classifications that have arisen from the results of analyses of 
long-term investigations on the spider fauna of Bohemia (Buchar 1992). 

Classified by their abundance, most species (16) were abundant, four were medium abundant 
{Tapinocyba affinis, Thyreosthenius parasiticus. Cryphoeca silvicola, Cybaeus angustiarum ) 
and two were rare ( Asthenargus paganus and Lepthyphantes tripartitus). 

Fourteen species belonged to the psychrophilous component. First of all, this group com¬ 
prised all rare and medium abundant species mentioned above, which, in contrast to the abun¬ 
dant ones, show greater tendency towards narrowing their ecological valence. None of the spe¬ 
cies belonged to thermophilous ones. 

As to requirements for habitat integrity, the two rare species belong to the category of first 
order relicts, as they are tied exclusively with habitats least influenced by man. Only three 
species ( Lepthyphantes leprosus, Thyreosthenius parasiticus and Cicurina cicur ) show high 
tolerance ofhabitats heavily disturbed by man’s activities, the remaining ones showing medium 
anthropotolerance. 

All species (except Robertas lividus) belonged to the category of woodland species or those 
equally abundant in and outside woodland. The absolute majority of species are epigeic, an 
exception being provided by two web-building species inhabiting the herb layer ( Neriene radia- 
ta and Pityohyphantes phrygianus) and two species regularly collected both on the ground and 
in higher herb layers ( Thyreosthenius parasiticus and Clubiona subsultans). 

Causes of the occurrence of spiders in vertebrate nests 

In only a small number of spider species ascertained there is an unequivocal explanation for 
their presence in mammal nests. These include, above all, web-building species which may 
utilize the nests as hibernacula ( Neriene radiata and Pityohyphantes phrygianus ) and probably 
also both Clubiona spp. 

A special position is occupied by Lepthyphantes leprosus , denoted as hernisynantropic (Vale- 
sova-Zd’arkova 1966, as well as Sacher, 1983), and also Thyreosthenius parasiticus. In the 
paper by VaIci>ova-2d’arkova (1966) this species is reported as merely xenanthropic. However, 


Tabic 3. Distribution of adult spiders over successive seasons. A = autumn 1959 (28 Nov.-3 Dec.), B = February I960 (2-10 
Feb ),C = April 1960 (22-29 Apr.), D = July 1960 (12-20July), E = December I960 (t 1-15 Dec ) 


Species 

A 

B 

Period 

C 

D 

E 

Hurpactea lepida 

- 

- 

- 

1 

- 

Asthenargus paganus 


- 

I 



Lepthyphantes cristatus 

- 




3 

Lepthyphantes pallidus 

1 

- 



- 

Lepthyphantes tripa rtitus 

- 

- 

- 

1 

1 

Tapinocyba affinis 

5 

1 

2 

1 

- 

Thyreosthenius parasiticus 

4 

- 

- 

1 

- 

Robertas lividus 

- 

- 

1 

3 

1 

Cryphoeca silvicola 

- 

1 

- 

- 

- 

Coelotes inermis 

- 

- 

- 

1 

- 

Clubiona diversa 

- 

- 



1 

Total (30) 

10 

2 

4 

8 

6 
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numerous data are available indicating its rather close relationship to human habitations (Bu- 
char, unpublished data on the occurrence of this species in cellars). Tretzel (1952) reports the 
occurrence of 15 specimens in a heap of compost in a built-up urban area. Besides, the species 
has been reported inhabiting chinks beneath the bark of trees (Buchar 1981) and, at the same 
time, characterized as mvrmecophilous (Maurer & Hanggi 1990). It is worthwhile to note its 
fairly frequent, occurrence in corridorrs of sandstone rock towns (Buchar 1989, Ruzicka & Ko- 
pecky 1994). 

The remaining species are mostly common or rarer inhabitants of forest litter and thus they 
have enough preconditions for invading small mammal nests. One may assume that the occur¬ 
rence of spiders in vertebrate nests is quite accidental and there are no species that would be 
adapted to such environments both trophically (as they are mostly non-specialized predators) or 
otherwise, as they inhabit diverse types of birds’ and mammal nests, from underground ones to 
those occurring in tree crowns (Vysockaja 1977, KrisStofik et al. 1993). 

Zoogcographic aspects of the composition of arachnocoenosis found in small mammal nests 

Comparing our observations with those of Russian and Ukrainian researchers (Vysockaja 1967, 
1974, 1978, Sklyar & Popov 1972), it becomes apparent that the number of spider families and 
species represented in small mammal nests increases with every additional paper published. As 
regards families (so far 18 have been ascertained), Linyphiidae predominate markedly, followed 
by less frequent Theridiidae. In nests found on the shores of the Sea of Azov (Sklyar & Popov 
1972), moreover, even such rather exotic spider families as Scytodidae and Zodariidae were 
represented. Only the occurrence of a single species ( Thyreosthenius parasiticus ) was repeated¬ 
ly ascertained in three different samplings (in addition to our own one, also in the papers by 
Vysockaja 1967, 1974). 


CONCLUSIONS 

Spiders were inhabited about 25% of nests of small mammals. Almost a half of them came from 
twelve nests (4 9 spiders per nest) built in old tree stumps or under fallen trees. 

Species from the families Linyphiidae, Theridiidae and Dysderidae are the most abundant. 
Members of these families were uniformly represented in all sampling dates, built in old tree 
stum 

Most of the spider species belonged to woodland epigeic fauna. The three most abundant 
species ( Tapinocyba affmis, Thyreosthenius parasiticus and Robertus lividus) accounted for 
over a half of the adults recorded (18 out of 30). 

Comparing our results with those of foreign authors, one may expect that studies of addition¬ 
al samples may result in an increase in both of the total number of species and families. Only 
Thyreosthenius parasiticus was common to three out of five materials compared. This species 
shows high tolerance of habitats heavily disturbed by man’s activities and the predisposition to 
accidental synanthropy. 
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Abstract Spider communities on largc-arca spoil banks constituted of grey Miocene clay in North Bohemian mining 
district were studied. The age of the study plots was 0.5,2,6,17 and 22 years old. The I st stage was free from any 
vegetation, the 2nd and 3rd stages had sporadic annual plants, the 4th and 5th stages had perennial plants, mostly of 
the gramineous species. Spoil banks were soon occupied by pioneering spiders of the families Linyphiidac and Lycosidac. 
t he most significant species in the first two years of succession are Oedothora ir apicatus (Blackwall, 1850), 
Porrhommamicrophthalmum (0.1’.-Cambridge, 187 l),Pardosaagrestis (Westring, 1862)and Trnchasaruricola 
(Dcgccr, 1778). Later, those species were replaced by Diplostyla concalor (Wider. 1834), Auloniu tdbimana 
(Walckcnacr, 1505 1 , Alopet as a U! centuata (Latrcillc, \&]7),Alopecosapulverulenta(CleTck. 1757). The community 
diversity reached its maximum in the 17th-ycar stage. Scarcely but not irregularly, some rare species also appeared on 
the spoil banks during the succession, benefiting from the temporarily low competition in the non-equilibrium community 
and forming rather numerous ephemeral populations. In this manner, the species Mioxena blamiti (Simon, 1884) and 
Zeloles aeneus (Simon, 1878) were observed on the North-Bohemian spoil hanks 

Succession, diversity, dispersal, spoil banks, spiders, Czech Republic 


INTRODUCTION 

Numerous studies have been devoted to the secondary succession of spider communities. Mer- 
rett (1976) studied spiders on burnt heathlands. Huhta (1971) studied succession in the spider 
communities of the forest floor after clearcutting and prescribed burning. Schaefer (1980) stud¬ 
ied succession of arthropods in burned pine forests. Fewer opportunities exist to investigate the 
primary succession of communities of invertebrates. Heydemann (1960, 1961) examined the 
succession of spider communities on polders of the Northern Sea shore. Majkus (1988) studied 
spider communities on pit heaps of various ages in the Ostrava mining district (North Moravia). 
Crawford (1995) studied spider arrival and primary' establishment on terrain depopulated by 
volcanic eruption at Mount St. Helens, Washington. 

The present study is concerned with spider communities occupying large unreclaimed areas 
of spoil banks of various ages which represent the by-products of open-pit mining in the North- 
Bohemian brown coal mining district. Succession of communities of carabid beetles in this 
territory were studied by Hejkal (1985). 

STUDY AREA AND LOCALITIES 

Spoil banks of the North Bohemian brown coal mining district arc located in the centra) part of the Most basin, between the 
towns of Litvinov and Most, N.W. Bohemia (average coordinates 50°3J’ N, I3°35' E). Their altitudes range from 240 to 
280 m a. s. I, average annual temperatures 7-8 °C, average annual precipitation 550-650 mm, The spoil banks originate 
from a translocation of the overlying strata ofopen-pits which al first are absolutely sterile. Their main components are grey 
Miocene clays. 
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Y oung spoil banks with a sparse plant cover are typical of extreme microclimatic conditions, evidencing themselves in 
considerable overheating of the surface and a notable daily fluctuation of temperature values. Extreme conditions occur 
particularly in sites exposed to the south-west. A maximal temperature value for the spoil bank surface (64 °C) was obtained 
from a slack bank exposed to the south. A dense grass stand at a distance of 1 m reduced the temperature by about one half 
(Stys & Vyborova 1966) The first plant communities appear on spoil banks usually in the second year of formation, and 
consist predominantly of rudcral plants. According to Tobimd (1973), the initial succession community is the association 
Alriplicetum nitensis Knapp., after about 5 6 years this is generally replaced gradually by the association Tanuceto-Arlem- 
rsie/umBr.-BI. Older spoil banks arc coloni/cd by communities of perennial grasses, most frequently those of the association 
Arrhenatheretiun elaitons Bl -Br Tile influence of trees, except Sambucw: nigra, on the leaf cover and the composition of 
the hcrbaccaous layer is still negligible on unreclaimed spoil banks (Bejeefc 1983). 

Spider communities of five plots on three spoil banks were studied (Table 1). All these study plots had several features in 
common: macroclimatc, large size, grey Miocene clays, elevation (from 15 to 25 m), none had been reclaimed at the time of 
the investigation, and none was in contact with waterlogged sites. Basic differences among the individual stages were in the 
plant cover. It was absent in stage Si, generally less than 50% in stage S,and S,, and attained 100% in stage S, and S 5 . Of 
considerable importance was the fact that annual plants were dominant in S, and Si, while S, and S 5 were colonized mainly 
by perennial plants (Prach 1982). This fact was reflected by the dynamics of the plant cover in the course of the year: while 
the plant cover was more or less constant cm older spoil banks, it increased from the spring months onwards to a maximum at 
the end of summer and in autumn on younger spoil banks, Greatly dependent on the level of plant cover were the properties 
of the microclimate which again influenced notably the incidence of the individual animal species 

Stage S,. RuSodol spoil bank lies about 1 km south of Litvinov. It was surrounded mainly by fallows, grasslands and 
fields. It was started in spring 1966 and has been continuously enlarged, in 1980 covered about 600 ha. Study plot Si was 
about one month old and completely bare. 

Stage S s . Ruiodol spoil bank This study plot was about one year old. The vegetation cover ranged from 0.5 to 6%. The 
vegetation cover consisted maily of Atriplex nitens, Senecio viscosus, Matricaria marihma ssp. inodora , Tussilagofarfara, 
Epilobium anguslifolium. Tanacetum vulgare and Ritmex acetosella appearing in 1979. Annual plants were dominant. 

Stage Sj. RCizodol spoil bank The age of this study plot was four years. Generally, 10-50% of the area was covered by 
vegetation, but some sites were still completely bare. The most frequent plants were Senecio viscosus, Cirsium arvense . 
Atriplex nitens, Tussilago Jarfara, Matricaria maritima ssp. inodora, Carduus sp., Sinapis arvensis, Arctium lappa and 
Agropyron repens. The proportion of annual (biennial) and perennial plants were more or less balanced, but annual plants 
were still dominant. Sambucus nigra was present on several sites. 

Stage S 4 . Horn! Jifetin spoil bank lies about 1.5 km SW of Litvinov. It was started in 1954, and spoil dumping was 
continued until 1965. It was surrounded mainly by fields and fallows and was about 430 ha. The study plot was 17 years old. 
Mostly, the vegetation cover attained 100%. Perennial plants such as the gramineous species Calamagrostis epigeios, Ay ro¬ 
py run repens and Deschumpsia caespitosa were dominant Dicotyis were represented mainly by Carduus sp.. Cirsium 
arwnse. Epilobium angustifohum, Tussilago farfara, Echinops sphaerocephalus and Potentilla sp. Sambucus nigra was 
present, attaining a height of several metres. 

Stage Sj. Albrechticc spoil bank, about 5 km SW of Litvinov. It originated in 1954, and dumping was dixconiiued in 
1961. In its surroundings were mainly fields and an open-pit. The bank covered an area of about 170 ha. The study plot was 
about 20 years ojd. The vegetation cover was practically 100%, and dominated already by gramineous species, mainly 
Calamagrostis epigeios, Agrostis sp., Poa irivialis, Festuca rubra and Deschampsia caespitosa. Dominant among the 
perennial dicotyis were Cirsium arvense, Tussilago farfara and Tanacetum vulgare. Sambucus nigra was common and 
Betulu pendula occasional, both species attainig a height of several metres. Acer pseudoplatanus and Fraxinus excelsior 
were rare in the locality, their height was 1-2 m. 


METHODS 

Material was collected by pitfall traps filled with 4% formaldehyde, in 1980 (from May to October) On each site, 20 traps 
were placed in a straight line at intervals of20 in. An exception was the locality Albrechticc (Stage 5), 40 traps were laid on 
this locality. Each trap was covered with a concave piece of tarrred cardbord secured to the ground with 10 era nails, 
lor assessment of the spider communities under study, the index of total diversity' If’ was used: H’ —£ Dj. log, D„ where 
D;- dominance of the i-th species. 

Two similarity indices for a comparison of succession stages were used: 

Sprensen's quotient of similarity QS 2c/(a + b), where a = number of species in sample A, 0 - number of species in 
sample B. c = number of species common both to A and B. 

Renkonen’s coefficient ofpcrccntage similarity PS ”Xmin (D1. D2). Index is caltulatcd after a logarithmic transforma¬ 
tion of data (In [x+ 1]). 

On the basis ofccphalothorax length, spider species arc classified into four size classes: 1st classic 1.30 mm, 2nd class 
from 1.31 to 2.00 mm, 3rd class from 2.01 to 3.20,4th class above 3,20 mm (RfiziJka 1985). 
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Tabie I. Survey of localities studied 


Succession stage 

Spoil bank 

Age (yeaix) 

Vegetation cover (%) 

Dominant plant species 

s. 

Ruiodol 

0.5 

0 


S, 

Ruiodol 

2 

05-6 

Annual 

s, 

Rufadol 

6 

10-50 

Annual 

S 4 

Homi Jifctin 

17 

90-100 

Perennial 

S s 

Albrcchticc 

22 

100 

Perennial 


The material was evaluated with respect to the occurrence of the species in habitats of various degree of originality 
(Buchar 1992): I - species occurring prevailingly in natural habitats corresponding to climatic or edaphic climax, II -species 
callable of occupying some shadow and wet secondary, semi-natural habitats (cultural forests, shrubs, cultivated wetlands), 
III species capable of forming viable populations in aritificially deforested, man-made habitats (fields, meadows, de- 
ponics). 


RESULTS 

2097 determineable spiders representing 80 species were collected (Table 2). 13 families were 
taken on spoil banks studied. The most important were Linyphiidae, Lycosidae, Gnaphosidae 
(all more than 100 specimens), Salticidae, Theridiidae and Liocranidae (20-60 specimens). 


Araneae 



Locality 


Carabidae 


Fig I Total diversity (H') of cpigcic spider and carabid communities of various succcssional stages on spoil banks studied. 
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Tabic 2. Survey of material. Family: 1. Thcndiidac, 2. Linyphiidac. 3. Tetragnathidae, 4. Lycosidac. 5. Agclcnidac, 6. 
Dictynidac, 7, Liocranidae, S. Clubior.idac,9. Onaphosidac, lO.Zoridac, 11. Philodromidac, 12. Thomisidae, 13, Salticidae. 
Degree of originality I species of natural habitats, II. species of semi-natural habitats. 111. species of man-made habitats. 
Spiders are divided into four size classes, number of specimens is given 


Fam. 

Orig 

Species 

S, 

S 2 

Stadium 

s, 

s. 

s, 



1st size class 






2 

III 

Oedothorax apicatus (Blackwall, 1850) 

235 

15 

- 

- 

- 

2 

III 

Meioneta rurestris (C. L Koch, 1836) 

25 

11 

5 

- 

- 

2 

111 

Os te arms meia/wpygius (O. P. Cambridge, 1879) 

11 

8 

1 

- 

- 

2 

11 

Buthyphuntes gracilis (Biackwa 11, 1841) 

7 

1 

- 

- 

- 

2 

111 

Oedothorax retusus (Westring, 1851) 

1 

- 

- 

- 

- 

2 

II 

Tiso vagans (Blackwall, 1834) 

1 

- 

- 

- 

- 

*> 

Z 

11 

Lepthyphantes tenuis (Blackwall, 1852) 

1 

1 

- 

- 

- 

2 

11 

Waickenaeria unicornis 0. P-Cambridge, 1861 

4 

- 

- 

1 

- 

2 

HI 

Porrhomma microphthulmum (O P -Cambridge, 1871) 

4 

108 

70 

- 

1 

2 

ill 

Erigone alra Blackwall. 1833 

1 

7 

- 

1 

- 

2 

III 

Diplocephalus crislatus (Blackwall, 1833) 

1 

- 

1 

- 

- 

2 

III 

Meioneta saxatilis (Blackwall, 1844) 

- 

1 

- 

- 

- 

2 

III 

Erigone dentipaipis (Wider, 1834) 

- 

1 

2 

- 

- 

2 

111 

Dicymbnirr. nigrum (Blackwall. 1834) 

- 

- 

1 

- 

- 

2 

11 

Waickenaeria antic a (Wider, 1834) 

1 

— 

1 

1 

1 

2 

1 

Mioxena blanda (Simon, 1884) 

- 

3 

4 

2 

2 

2 

II 

Waickenaeria capita (Westring, 1861) 

- 

- 

- 

2 

— 

2 

1 

Meioneta beata{ 0. P.-Cambridge, 1906) 

- 

- 

- 

1 

- 

O 

III 

Micrargus herbigradus (Blackwall, 1854) 

1 

5 

6 

7 

9 

2 

11) 

Micrargus subaequalis (Westring, 1851) 

1 

5 

1 

1 

11 

2 

Hi 

Bathyphantes parvuhts (Westring, 1851) 

1 

3 

2 

11 

19 

2 

111 

Lepthyphantes meitgei Kulczynski, 1887 

1 

- 

- 

12 

12 

2 

III 

Diplostyla concolor (Wider, 1834) 

1 

2 

2 

33 

124 

7 

11 

Phrurolithusfestivus (C. L. Koch. 1835) 

- 

- 

9 

3 

34 

1 

1 

Euryopis flavomaculata (C. L. Koch, 1836) 

- 

- 

- 

23 

4 

2 

II 

Lepthyphantes iene.hric.ola (Wider, 1834) 

- 

- 

- 

- 

1 

2 

II 

Waickenaeria atrotibiatis (0. P.-Cambridge, 1878) 

- 

- 

- 

- 

1 

1 

I 

Waickenaeria cornicutans (0.1*.-Cambridge. 1875) 

- 

- 

- 

- 

1 

2 

II 

Lepthyphantes pallidus (0. P -Cambridge, 1871) 


- 

- 

- 

4 

2 

III 

Pacadicnemis pamila (Blackwall, 1841) 

- 

- 

- 

- 

7 



2nd size class 






2 

I 

Simula corniger (Blackwall, 1856) 

1 

- 

- 

- 

- 

3 

111 

Pachygnatha degeen Sundcvall, 1830 

2 

4 

1 

- 

- 

2 

III 

Centromerita bicolor (Blackwall, 1833) 

1 

I 

- 

2 

- 

1 

fl 

Robertas Uvtdus (Blackwall, 1836) 

- 

1 

1 

- 

- 

1 

111 

Robertus arvndineti (O. P.-Cambridge, 1871) 

- 

18 

21 

- 

1 

6 

III 

Dictyna arundinaeea i Linnc, 1758) 

- 

- 

1 

- 

- 

1 

HI 

Emipbgnatha thoracica (Hahn, 1833) 

- 

- 

2 

- 

- 

13 

11 

Euophryspetrensis C L Koch, 1837 

- 

- 

21 

1 


2 

111 

Centromcrus sytvaticus (Blackwall, 1841) 


2 

— 

8 

4 

9 

HI 

Drassylluspusiilus (C. L. Koch. 1833) 

- 

- 

14 

13 

11 

13 

II 

Euophrys frontalis (Walckenacr, 1802) 

- 

1 

1 

14 

20 

2 

II 

Neriene cloth rata (Sundevall, 1830) 

- 

- 

- 

1 

- 

9 

1 

Zelotes electus (C I.. Koch, 1839) 

- 

- 

— 

1 

13 

2 

II 

TaUusia experta (O. P.-Cambridge, 1871) 

~ 

- 

- 


2 



3rd size class 






4 

Hi 

Pardosa ugreslis (Westring, 1862) 

30 

1 

- 

- 

- 

11 

HI 

Tibelius obtongus (Walckenacr, 1802) 

1 

- 

- 

~ 

- 
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4 

II 

Xerolycasa nemoralis (Westring, 1861) 

i 

2 

_ 

— 

— 

4 

II 

Pardosa lugubris (Walckenaer, 1802) 

i 

- 

1 

- 

- 

3 

HI 

Pachygnolha clercki Sundevall, 1823 

- 

2 

- 

- 

- 

1 

HI 

Enoplognaiha ovata (Clcrck, 1757) 

- 

1 

- 

- 

- 

12 

III 

Xysticus kochi Thorcll, 1872 

2 

1 

9 

1 

- 

4 

II 

A 'erolycasa miniala (CL Koch, 1834) 

- 

3 

3 

- 

- 

10 

II 

Zora spimmana (Sundevall, 1833) 

2 

- 

- 

- 

2 

9 

1 

Haplodrassus dalmatensis (L. Koch, 1866) 

- 

- 

9 

- 

- 

8 

III 

Clubiona tulescens Westring, 1851 

- 

- 

1 

- 

- 

4 

III 

Purdosa painstris (Lime, 1758) 

- 

- 

1 

- 

- 

12 

HI 

Xysticus cristalus (Clerck, 1757) 

- 

- 

1 

2 

- 

9 

1 

Zelotes aeneus (Simon. I87S) 

- 

— 

I 

I 

- 

4 

HI 

Pardosa pullata (Clerck, 1757) 

- 

- 

- 

14 

- 

2 

III 

l.inyphia triangularis (Clcrck, 1757) 

- 

- 

- 

4 

- 

4 

III 

Pardosa prativaga (L. Koch, 1870) 

- 

- 

- 

2 

- 

8 

II 

Clubiona neglecta 0. P.-Cambridge, 1862 

- 

- 

- 

1 

- 

3 

HI 

Metellina segmentata (Clerck, 1757) 

— 

- 

- 

1 

- 

4 

II 

Aulonta albimana (Walckenaer, 1805) 

- 

- 

3 

23 

16 

9 

I 

Drassyllus praeficus (L. Koch, 1866) 

- 

- 

1 

- 

3 

9 

II 

Zelotes latreillei (Simon, 1878) 

- 

- 

- 

19 

12 

2 

HI 

Stemonyphames tineutus (Linne, 1758) 

- 

- 

- 

1 

1 

9 

III 

Haplodrassus signifer (C. L. Koch. 1839) 

- 

2 

2 

6 

9 

9 

II 

Zelotes petrensis (C. L. Koch, 1839) 

- 

- 

- 

- 

47 

13 

II 

Phlegra fasciata (Hahn, 1826) 



- 

- 

1 


4 

III 

4th size class 

Trochosa ruricala { Dcgccr, 1778) 

13 

38 

29 

9 

12 

5 

11 

Tegenaria agrestis (Walckenaer, 1802) 

- 

2 

- 

- 

- 

9 

H 

Drassodes lapidasus (Walckenaer, 1802) 

I 

2 

17 

1 

- 

4 

II 

Alopecosa accentuata (Latreille, 1817) 

- 

1 

68 

32 

5 

9 

II 

Drasssodes pubescens Thorell, 1856 


- 

3 

8 

5 

4 

III 

Trochosa terricola Thorcll, 1856 

1 

- 

2 

1 

25 

4 

III 

Alopecosapulvemlenta (Clerck, 1757) 

- 

- 

1 

73 

116 

4 

III 

Alopecosa ameata (Clcrck, 1757) 

- 


- 

1 

52 


The diversity of spider communities clearly increase from the initial succession stage to the 
17-year stage, after which the parameter decrease slightly (Fig. 1). The changes in the similarity 
indices document the diminishing similarity between the initial succession stage and the other 
stages during the succession process. The two indices employed indicate a similar succession 
rate. The similarity between the most recent and the oldest stages is 18% (PS) or 31% (QS) 
(Table 3). 

Oedothorax apicatus is the dominant species in the first year of development in size class 1. 
Other abundant species include Meioneta rurestris, Ostearius melanopygius, and Bathyphantes 
gracilis. The frequency of these pioneering species in the community, however, decreases rapid¬ 
ly Porrhomma microphthalmum is the dominant species in the 2-year and 6-year stages, Diplo- 
styla concolor and Euryopis flavomaculala are the dominant species in the 17-year stage, and 
Diplostyda concolor and Phrurolithus festivus are the dominant species in the 22-year stage. 

Size class 2 is least abundant. Robertus arundineti is reasonably abundant in the 2nd and 6th 
years of development, the species Euophrys petrensis and Drassyllus pussilus appear in the 6th 
year, to be gradually superseded by the species Euophrys frontalis and Zelotes electus, respec¬ 
tively. 

In size class 3, Pardosa agrestis is the dominant species in the first year but vanishes soon. 
The species XyStic us kochi and Haplodrassus dalmatensis were observed most abundant in the 
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Tabic 3. Sslrensen’s (QS) and Rcnkonen’s (PS) quotient of similarity. Communities of olderssucccssional stages compared 
with the youngest stage S, 



QS 

PS 

Si 

0.60 

0.50 

s. 

0.45 

0.33 

s. 

0.38 

0.20 

S 5 

0.32 

0.18 

6th year. Rather abundant are species in this size class only in the 17th and 22nd year of succes- 


sion; these are Aulonia albimana. Zelotes latreillei, Pardosa pullata and Zelotes petrensis. 

In size class 4, Trochosa ruricola is rather abundant in all succession stages and is most 
abundant in the first two stages, to be superseded by Alopecosa accentuata as the most abundant 
species in the 3rd stage, which in turn is superseded by Alopecosa pulverulenta and Alopecosa 
cuneata in the 4th and 5th stages. 

Species of artificial habitats predominate vastly (94%) in the first two years of succession. 
The first colonizers, Oedothorax apicatus and Pardosa agrestis, have been found as pioneer 
colonists on barren habitats created in natural conditions by stream flooding or clearcut logging. 
Their tendency to massive balooning is thus easily explained as a strategy for colonizing new or 
ephemeral habitats. In the 3rd, 4th and 5th stages, the proportion of such species decreases to 
55, 60, and 70%, respectively, and this group is represented by the species Trochosa ruricola, 
Alopecosa pulverulenta, Alopecosa cuneata and Diplostyla concolor. 

The proportion of species of semi-natural habitats is mere 5-6% in the first two succession 
stages, to increase to 40, 32, and 26% in the 3rd, 4th, and 5th stages, respectively. Alopecosa 
accentuata, Drassodes lapidosus, Euophrys petrensis, Aulonia albimana, Zelotes petrensis and 
Phrurolithus festivus are the most abundant species of this group. 

Species of natural habitats arc least abundant. In total, the following 9 species were recorded: 
Mioxena blanda, Haplodrassus dalmatensis, Euryopis flavomaculata, Zelotes eleelus. DrassyJ- 
Iuspraeficus, Zelotes aeneus, Meioneta beata, Walckenaeria comiculans and Sintula corniger. 

DISCUSSION 

Aerial fallout was the primary source of living organisms and dead organic matter on bare 
terrains, spoil banks in the first year of succession included. The first colonizers must be able to 
reach the new territory, and to survive under mostly extreme microclimatic conditions. Another 
predatory animals, windblown herbivors, and detritophags (eating windblown organic matter) 
can serve as food sources for spiders. It was estimated e. g. for stony debns ecosystems in high 
mountains (Edwards 1987, Riizicka & Zacharda 1994). 

The high activity of spiders found as early as the 1st succession stage is a general observation 
if the material is trapped in pitfall traps (Heydemann 1960, 1961, Meijer 1973). This is due to 
the fast propagation of spiders by balooning on their silks on the one hand, and by the good 
permeability of the bare environment and the high locomotive activity of spiders on the other 
hand. 

The development of the species diversity of spider communities during the spoil bank succes¬ 
sion resembles that of carabid beetles (Hejkal 1985) (Fig. 1). 

Spiders are among the most numerous terrestrial predators and are believed to capture high 
fraction of herbivorous insects; therefore, they are considered major contributors to biocontrol of 
agricultural pests (Wise 1993). Rapid dispersal, a prerequisite for colonization of frequently 
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disturbed agricultural land, is accomplished by spiders through balooning, which is prevalent 
for example in Linyphiidae and Lycosidae. The three most important species in the first year of 
succession on spoil banks, Oedothorax apicatus, Meioneta rurestris and Pardosa agrestis, are 
well known as agrobionts (Miller 1974, Luczak 1979). The occurrence of Ostearius melanopy- 
gius was recorded in the first years of succession; this excelent balooner has been imported to 
Europe and over the past decades it has been progressing through Europe eastwards (Ruzidka 
1995). 

The rare species Zelotes aenaeus and Mioxena blanda have also been observed by Majkus 
(1982) on spoil banks in the Ostrava bituminous coal mining district. The bare surfaces of fresh 
spoil banks in central Europe constitute a habitat resembling a semi-and environment of rock 
steppes or sandy habitats and temporarily enable development of populations of some ther¬ 
mophilous species inhabiting natural ecosystems of this kind. Tawny Pipit (Anthus campestris) 
and Wheatear { Oenanthe oenanthe), two bird species preferring natural sandy and stony hab¬ 
itats with sporadic plant cover, nest on fresh spoil banks (Bejcek & Tyrner 1980). 

CONCLUSIONS 

The large areas of spoil banks, the hundreds of hectares of overburden hidden before under the 
ground, constitute in the landscape a new, sterile habitat, which is soon colonized by spiders and 
other invertebrates. As early as the first year, the spoil banks are colonized by opportune, aero¬ 
nautic species, particularly ones of the families Linyphiidae and Lycosidae. 

In the subsequent stages of development, as the initially bare surface is grown up, the pio¬ 
neering spider species are superseded by species of gramineous communities. The species rich¬ 
ness of the spider community attains its maximum roughly in the 15th to 20th year of develop¬ 
ment. 

By their microclimate, the bare surfaces of the fresh spoil banks resemble rock steppes or 
sandy habitats, later, grass steppes. This offers an opportunity for some succession stages to be 
regularly occupied by some rare species as well. Such species take advantage of the favourable 
microclimatic conditions in combination with the low competition in the non-equilibrium com¬ 
munity to form rather abundant ephemeral populations. 
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Abstract. Meioneta miileri sp. n. is described from Giant Mts. and Jizcrsk6 Mts. (Czech Republic) and from the High 
Tatra (Slovakia) It differs from its nearest relativeM. ressh Wunderlich, 1973 from the Alps in the shape of lamella 
characteristics. Both can probably be combined together with the boreal transpalearcticAf. similts (Kailczynskt, 1926) 
as a superspecics. Hence speciation may have occurred as a result of range fragmentation of a stem species and 
isolation of relict populations in European mountains in Ihe mcsoeratic phase of a glacial cycle. 

Taxonomy, superspecies,Linyphiidae ,Meioneta millerisp. n„ sudctu-carpathian range 


INTRODUCTION 

When working on the spider communities of bogs of the Krkonose Mts. (Giant Mts.), J. B, soon 
recognised the presence of enigmatic specimens of Meioneta Hull, 1920 close to the common 
aeronautic species M. rureslris (C. L. Koch, 1836). Following a discussion with the late Prof. F. 
Miller of Brno, they were regarded as a variety of this latter species and therefore do not stand 
separately in the species list (Buchar 1967). The taxonomy of Meioneta in mid-Kurope has since 
been discussed by Wunderlich (1973). Recently A. K. collected new material of this enigmatic 
undescribcd Meioneta in the Jizerske Mts. near to the original sites and another population was 
discovered in the Vysoke Tatry Mts. (Fligh Tatra Mts.) (leg. J. Rusek). They strongly resemble a 
further enigmatic ..subspecies" discussed by Miller (1947), M. r. ovata (C. L. Koch, 1841), 
which was also accepted by Platnick (1993). We therefore decided to reinvestigate this taxonom¬ 
ic problem. 

Abbreviations: MHNG Museum d’Histoire naturelle, Genfcve; NMP National Museum, Prague;NMW Naturhistorisches 
Museum, Wien; SNMB Slovak National Museum, Bratislava Tm metatarsal triehobothrium. All measurements are in mm. 


IDENTIFICATION 

As can be seen from the description below, this enigmatic Meioneta sp. stands dearly as a 
separate taxon, closely allied to M. rurestris and to M ressli. The best diagnostic chararacters 
are provided by the lamella characteristica (figs 9, 10). Other details of the male palpal organ 
are almost identical. To our surprise, the lamella is identical to that of M. r. ovata as described 
by Miller (1947). Miller mentions 3 males of M. r. ovata , which he regarded as extreme variants 
arid probably for this reason did not indicate localities. The specimens could not be traced in 
Miller’s collection at the National Museum, Prague (Kiirka 1994, 1996). On his original draw¬ 
ing which is kept by J. B., however a locality name is added: Krivan. This is a main summit in 
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the High Tatra close to the place where Rusck’s specimens came from. We therefore feel sure 
about the identity of Miller’s ..subspecies". 

This ..subspecies" is definitely different from Micryphantes ovatus C. L. Koch, 1833. This is 
an engonine species, as can be seen from Koch (1841: tab. 279). Figs 665, 666 show both sexes 
without leg spines and the male (fig. 665) with a strong tibial apophysis projecting beyond the 
cymbium, whereas M. rurestris is figured without tibial apophysis and with long spines on 
patellae and tibiae (Koch, 1836: tab. 101, figs 231, 232). M. ovatus was correctly recognised as 
erigonine by Dahl (1883, 1886), but nevertheless mis-interpreted as Tapinocyba insecta (L. 
Koch, 1869). In our opinion, M. ovatus stands as species inquirenda. On the contrary Reimoser 
(1919) and Roewer (1928) continued to include M. ovatus in Micryphantes, together with spe¬ 
cies later transferred to Meioneta Hull, 1920. Miller (1947) probably accepted the name ovatus 
from Roewer’s key (1928). We therefore propose M. milleri sp n. as replacement name for M. 
rurestris ovata in the sense of Miller (1947). 

DESCRIPTION 

Meioneta milleri sp. n. 

(figs 1-4, 7, 9-10) 

kt. rurestris ovatus (C. L. Koch, 1833) - Miller (1947: 73, lab 9, Fig. 12); Platnick (1993: 318). 

Material examined. Czech Republic: Giam Mts. (KrkonoSc, Ricscngcbirge), Patificki louka [5259]ca 1300 m a. s, 1, in 
peatbogs, 8malcs 1962/63 (Buchar 1967, sob kt rurestris). Jizcrskc Mts. (Iscrgebirgc), RaSeliniste Jizcry peat bog [5158], 
830 m a. s. 1,, I male, 31 May 1994, leg. Kurka. Slovakia: High Taira, RohaCc, Polska Tomanova [6785], ca 1950 m a. s. 1., 
in pitfalls (7 July 1992 - 22 June 1993) 10 males leg. Rusck. Depository: 1 male Holotype (type locality Pancicka louka) 
NMP,ParatypesMHNG (2 males), NMP(4 males), NMW (2 males), SNMB (2 males). 

Etymology. The species is named in honour of Prof. Dr. FrantiSek Miller, Umo (1902-1983). 
Diagnosis. M. milleri sp. n. is characterised by its lamella characteristica (fig. 9, 10) without 
prominent dorsal bulge and with slender distal half, as compared with M. rurestris (C. L. Koch) 
and M ressli Wunderlich. It is considered to be an endemic species of sudeto-carpathian range. 

Male: In general characters M. milleri sp. n. closely resembles its congeners. Total length 
1.7 2,0 (n=7), prosoma length 0.75-0.85 (n-ll), femur I ca. 1.1 prosoma length. Chelicerae as 
in M. ressli with a dense field of ca 40 stridulatory ridges. Tibiae I-IV with 2 dorsal spines, their 
length ca 1.8 diameter of tibia. Tm I 0. 25. Colour uniform, carapace brown, abdomen blackish, 
legs yellow. Palpal organ: figs 1, 2; very close to M. rurestris and M ressli (see Wiehle 1956, 
Wunderlich 1973). Cymbium, paracymbium (figs 3 vs. 5), terminal apophysis and embolus (figs 
4 vs. 6) are almost of the same shape. As in M. ressli the dorsal tibial apophysis is stronger than 
the lateral one (figs 7 vs. 8). The main character is provided by the lamella char. This is a 
strongly bent sclerite as can be seen in dorsal view (fig. 4), so comparisons must take care to 
view it from the same direction. In M. milleri sp. n. the distal half of the lamella is long and 
slender as compared to its congeners (figs 9, 10 vs. 11, 12); there is no steeply prominent bulge 
at its dorsal rim as in M. rurestris (fig. 12). Populations from the Giant Mts. and from the High 
Tatra (Figs 9 vs. 10) share the same lamella and are therefore considered to be conspecific. 

Female: Not known. 

Affinities. According to the main textbooks about mid-European Linyphiidae (Locket & Mil- 
lidge 1953, Wiehle 1956; see also Saaristo 1973), M. milleri sp. n. stands close to M. rurestris : 
tibiae 1, II without retrolateral spine; cymbium without prolateral process. As has since been 
recognized (Wunderlich 1973), further cryptic species have been confused in the past with this 
common aeronaut in the agricultural landscape of mid-Europe. The dorsal rim of the lamella is 
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not bulging in M. millen sp. n. We might infer therefore, that our new species is allied rather to 
M. ressli from the alpine zone of the East Alps (Van Helsdingen ! 982, Thaler 1983) than to the 
lowland species M rurestris or to M. pseudorurestris Wunderlich, 1980 from the Mediterrane¬ 
an region (Thaler 1977, Wunderlich 1980). Also (he northern species M. similis (Kulczynski, 
1926) has a similar lamella to M. milleri sp. n. (Wunderlich 1973, Palmgren 1975). 



i ? igs 7- 12 Meioneta mitteri sp n (7.9-10, specimens from Paniicki iouka (7, 9) and from Roh4£c ( 1 0)), H result Wunderlich 
(8, 11, same locality as in t igs 5-6), M. rurestris (C. L. Koch) (12, specimen from Austria, Vienna). Male palpal tibia, from 
above (7-8). Lamella characteristics (9- 12). Scale lines 0,1 mm. 
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Female not known, probably close to M. rurestris. In the samples available the new species 
occurred syntopically with M. rurestris. We were unable to identify the female of M milleri sp. 
n. with certainty. 

Distribution, habitat. Known only from low mountains of mid-Europe, eastern group (Giant 
mts., Jizerske Mts.), and from the Carpathian Mts., High Tatra. M. milleri has been found there 
in open sites, in peat bogs and in alpine meadows, from about 1000-2000 m a. S. 1. Earlier 
records of Meioneta species from these regions presumably will also include M. milleri sp. n. 

DISCUSSION 

If the supposed relationships of M. milleri sp. n. prove correct, this species together with M. 
ressli from the Alps and M. similis might be accepted as a superspecies. M. similis was described 
from Kamtchatka and is now known to be boreal trans-palearctic, occurring also in the moun¬ 
tains of South Siberia (Mikhailov 1997) and in Lapland (Holm 1950, Palmgren 1975). Probably 
M. levinsenii (Sorensen, 1898) from Greenland also belongs to this complex (Wunderlich 1973). 
Such an allopatric distribution pattern probably reflects fragmentation of ranges in a mesocratic 
phase of the glacial cycles and speciation in isolated mountain populations in Europe. M. ressli 
has been recorded also from Caucasus, the Kopetdagh Mts. and from the Urals (Mikhailov 
1997). The identity and affinities of these populations needs to be re-examined more closely, in 
the light of the existence of M. milleri sp. n. in the Sudeten Mts. and in the High Tatra. 
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